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The Physical Diagnosis of Chest Diseases 

Here IS a book on Ph>-sjcal Dtagnosto of Dieca-ics of the Chest that 
reflects all the recent i^orfc and tells ho* to emplov these advances 
at the bedside Tlie authors behete that in order properly to evalu- 
ate patholc^ic signs a thorough knowledge should lie had of the 
localized peculiarities of the chest m health For this reason thev 
have devoted a special chapter to this subject nntplia«is m placed 
on the simple methods of diagnosis 
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ttonarv is the nen-vrords fcaturt in the new (t3tb) edition atone 
then are 2500 new words, hundreds of which vou will not find in viiv 
other medical dictionary The American Illiistntcd is userl m virt- 
ually every medical school tt is the authority in the oflicc of lli'- 
American Medical Association, st has been cndorsrd tiv tciclicrs 
practitioners, and scientific men everywhere, and stands to>l,i> as tfu 
most reliable medical dietiomry in the English hngmgi- 
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The Art of Medical Treatment 

Dr Palfrcv s book is a work on the phi-sician’s relation to his pv 
ticnt and his patient's rchtiv’cs and fnends It is the arl of con- 
ducting 1 case Dr Palfrcj believes that one of the fir«t duties of 
the physician is to do somethmg for the corfort of the patient To 
tins end he gives a list of medical di5ca«es and of all symptoms that 
are commonh treated symiptomatinlly togethtr with the them 
pctitic measures that will m most cases constitute «vti*factorv 
tfintment TTie mental side of the case is g>vtn special attention 
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QUARTAN MALARIA 

The first case we have to present is one of quartan malaria, 
which shows some interesting features I am able to present 
this case tiirough the courtesy of Dr E Z Brown, who first 
brought It to mj' attention The patient has been under obser- 
vation for several daj's, durmg which tune he has been under 
esperimental treatment with stovarsol (acetjdanunohj'droxy- 
phenylarsomc add) for four daj's and imder treatment with 
quinin during the past two dajs 

The patient is a white man, about sixtj’’ years of age He 
giies his present address as Hari'ey, La , which is located on the 
Mississippi River only a few miles from New Orleans He is a 
laborer workmg on barges r unning between New Orleans and 
Cincinnati He has never been outside of the Umted States and 
has not worked or hved an)Tvhere except up and down the nver 
during the past four years This is particularly* mterestmg, in 
Mew of the diagnosis of quartan malaria that has been made, 
and of the further fact that this form of malaria is i ery rare in 
the Umted States and its transmission is limited to a very 
small region 

We get an occasional case of quartan malaria m persons 
conimg from foreign coimtnes All^fr'cases- Lhave seen who 
were mfected m this country gai e enabled ojie^ 

to trace their infection to the same re^on,' F^,^£for^ea^i 
Louisiana and southeast Arkansas! A feu y ear^ agcdl 2, 
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<^es m Sunflower County, AIiss , but both of these liad been 
living just across the mer in Arkansas and they were probablj 
infected there No doubt there are other regions of limited 
extent m which transmission takes place, but I ha\c not hap- 
pened to leam of them It would be intercstmg to know wh> 
this form of malana does not spread like the otlicr two pre\alcnt 
forms It is qmte likely that this patient may ha^c been in- 
fected in the region referred to, smee he would ha\e been exposed 
during stops at towns and settlements along the nver 

Accordmg to the patient’s historj, he had an attack of 
malana, “regular chills and fe\er,’’ he saj-s, m 1892 He has 
not had it again until now, thirty-three jears after the pre\ lous 
attack This suggests the question of immunit> from malana 
In regions vrhere malana pre\ails it is common to find persons 
who have hved in close contact with it for jears, constantly 
exposed to infection, who ha\e ne\cr had attacks of the disease 
If we examine the blood of a number of such apparently immune 
persons, we find malana parasites m some of them Tlicy 
seem to have possessed suffiaent immunity or resistance to Uic 
disease to prevent the development of clmical sjmptoms, al- 
though they became infected Many of such persons finallj 
throw off the infection without ever havmg clmical attacks 
Others develop clmical sjmptoms as a result of the additional 
influence of conditions that tend to depress the resistance, sucli 
as childbirth, injury, surgical operations, digestiv'c disturbances, 
etc. A good example is the case of the development of clmical 
attacks of malana followmg eatmg large quantities of indigestible 
food In malanous countries there is a common belief that 
eating heavily of such foods as green fruit, watermelons, mus- 
cadmes, etc, is sure to brmg on (malanal) chills and fever 
Phj-sidans who practice m regions where malana is prevalent 
often see the development of active clmical malana in pre- 
viously healthy mdivuduals followmg childbirth, severe injuij, 
major surgical operations, etc. 

There is abundant evidence that absolute immunity agamst 
malaria is very rare, if, mdeed, it ev er exsits Dunng the past 
few years a great many experimental moculations of malana 



QUARTAN MALARIA 


86s 


have been earned out and there have also been a good many 
inoculations made for therapeutic purposes m the treatment of 
malaria They all “take” when suitably inoculated except in 
a few very rare mstances One notable case is reported by 
Bunker and Kirby/ of the New York Psychiatric Institute 
They moculated 53 patients who had paresis one or more tunes 
\nth blood containing malaria parasites All took except one 
striking exception who was moculated four times with the same 
blood that took on the other cases, but he was never infected 
This would look like a case of absolute immunity There are a 
good many other cases in which the inoculation did not take the 
first tune, but did take later This would seem to mdicate a 
variable degree of resistance to malanal infection m certain 
mdiidduals 

One attack of malana does not protect agamst subsequent 
infection, as is diown m our present case It is mterestmg to 
note, however, that one or more attacks tend to protect agamst 
the more severe effect of subsequent attacks This is e^eoally 
true pronded the first attack occurs durmg childhood It has 
frequently been obser\'ed that when adults who have always 
hved m non-malarious regions go to malarious regions and get 
infected, the disease is very severe and not infrequently fatal 
On the other hand, persons who have hved m the same region 
for a long tune, who usually have had attacks of malana or at 
least presumabl}' have recovered from infection m childhood, 
ha^e onlj’’ the mildest forms of the disease A very similar 
condition exists m pyroplasmosis, or tick fever of cattle, which, 
by the vray, resembles malaria m man m many wa 3 rs If cattle 
get infected when they are calves, they usually recover, but 
remam sufficiently resistant to the destructive effect of the 
disease afterward to enable them to withstand subsequent 
infections On the other hand, cattle brought from regions where 
they did not get infected and therefore did not acquire this 
resistance when 3 oung will have the severest form of the disease 
and will usuall}’ die 

' Bunker, H A , Jr , and Kirby, G H , Treatment of General Paialj-sis 
b> Inoculation with Malana, Jour Amer Med Assoc , 1925, 84, 563 
\ou 9 — 5S 
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This piitient was first seen sc\en da^s ago, at whidi time 
he stated that he had been having chilis and fever more or less 
irregularlj for a penod of about three months He took \atious 
remedies from tune to time that different people told him about, 
includmg qumin, willow tea, "999,” etc He has had penods 
of temporal!} relief for a few days at a time, but tlie cblls and 
fever kept commg back He had been ha\’ing them regularly 
durmg the pre\nous two weeks, the last being on the da} pre- 
vious to his visit 

The significant findmgs on first exaimnation were a slightly 
palpable spleen, temperature of 99 6" F , and quartan malana 
plasmodia The diagnosis was made upon the presence of 
characteristic quartan parasites The most important char- 
acteristic of this species is the small number of segments, sl\ 
to eight, in the mature schizonts or rosettes These were found 
m all the blood qiecimens examined on the first and subsequent 
da}'s until all parasites finally disappeared 

The case tv as considered a favorable one on which to tiy 
treatment mth the new drug, stovarsol (acet}lammoh\drox}- 
phenylarsomc aad) Favorable reports upon the use of this 
drug m malana ha\e appeared m the literature and we ha\c 
recen ed other unpublished fa\ orablc reports Witli the patient s 
consent, he was put on one tablet, 0 25 gm , stovarsol t i d , 
and no other treatment He was allowed and encouraged Id 
stay up and about at his usual actnitics and to cat whatever 
he wished and to do an}'thmg he felt like domg Ii we had 
taken him into a hospital and placed him on hospital diet and 
hospital regimen, we might have defeated our experiment 
That IS what has been done m most of the favorable cases rt 
ported thus far When malana patients are put to bed, given 
light diet, and a purgauve, as is often the rouUne, the cimical 
S}Tnptoms usually become much lighter and tliev often stop 
ratirel} In such cases one is likcl} to attribute to whatever 
treatment that may be given for the malana effects that should 
not be attributed thereto 

Each da} the patient returned for obscrv'ation His tem- 
perature at the time of these daih vasits was 99 6“, lOl 4'’, 
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103 6®, 102 4 ® F There were fully as many plasmodia present 
each day as ■were found the first time There "vras therefore no 
improvement ■whatever m either the chmcal sj^mptoms or reduc- 
tion m the number of parasites after four full daj s of treatment 
with stovarsol On the fifth da3' the stoxarsol "was stopped and 
the patient ■was put on the “standard treatment” ■with quinm 
At that time his temperature ■was 103 1 ® F , and manj' quartan 
plasmodia ■were present The next daj*, about twenty-four 
hours after the quimn ■was started, his temperature vras 99 4 ® 
F , and onlj one parasite ■was found m qmte a number of shdes 
exammed Todaj', not qmte forty-eight hours after the quinin 
treatment was started, his temperature is 98 3 ® F and pro- 
longed, thorough search of his blood fails to reveal anj- plas- 
modia 

The results from the use of quinm m this case are not dif- 
ferent from those obtamed m practically all cases of malana, 
regardless of chmcal t3'pe or kmd of plasmodia Chmcal s3Tnp- 
toms are controlled withm fort3-ei^t hours, often much earher, 
m practicall3' all cases, and alwa3*s ■vnthin sevent3'-two hours 
whenever quinm is given in suffiaent doses I have no per- 
sonal hnowledge of an3- case m which clinical s3mptoms of fever 
or chills and fever due to malana were not controlled withm 
three da5 s b3 as much as 30 grams of qumm dailv 

Sometimes plasmodia m small numbers ma3 be found, espe- 
dall3 “1 cases of estiv o-autumnal mfection, for several da3s 
Rarel3' the more resistant crescents ma3' be foimd present for 
even a week or two m some cases, notwithstandmg vigorous 
qumm treatment Gametes do not produce chmcal s3-mp- 
toms and the3 die out m due time The v eiy small numbers of 
other forms that ma3 occasionall3 be fovmd durmg the first 
davs of qumm treatment are not suffiaent to cause chmcal 
S 3 Tnptoms It is beheved that the3 usuall3' represent mdi- 
viduals that have been swept out mto the arculatmg blood 
onlv a short time before the specimen was collected and that 
the3 soon would have been killed 

Malana is one of the few diseases for which we possess a 
speafic Qumm is a sure cure when used properh There is 
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the greatest difference of practice in the treatment of malana 
■vrith quinin No method is more effective than what is known 
as the Standard Treatment, which was recommended bj the 
National Malana Committee m 1919 and first published in 
the U S Public Health Reports, %oI 34, No 52, December 26, 
1919, p 2959 It is as follows 

"For the acute attack 10 grams of quinm sulphate by mouth three times 
a day for a period of at least three or four da>s, to be followed by 10 grams 
c%cr> night before retiring for a period of eight vreeks For infected persons 
not having acute sjmptoms at the time, only the eight weeks' treatment is 
required 

"The proportionate doses for children are Under one >’ear, i gram, 
one year, 1 gram, tuo years, 2 grams, three and four jears, 3 grains, five, six, 
and seven years, 4 grains, eight, nine, and ten jears, 6 grains, eleven, twelve, 
thirteen, and fourteen years, 8 grams, fifteen years or older, 10 grains " 
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Odr next case is one of pellagra, which I am permitted to 
present through the kmdness of Dr S C Jamison The usual 
features of pellagra are now so well known that the disease no 
longer attracts special attention The reason for presentmg 
this case is that, m addition to the usual features, there are 
lesions distnbuted o\er the course of the large veins on the 
back of the forearms I have never seen or at least have never 
had my attention called to lesions over the course of the vems 
nor have I ex er seen it mentioned m the hterature on this dis- 
ease These pecuharly distnbuted lesions m this case are 
espeaally mterestmg because they tend to shed further hght 
upon the cause of the lesions in pellagra m general, or rather to 
confirm prexaously held views as to their cause 

The patient is a lai^e negro man, about forty years of age, occupation, 
laborer in a san-mill at Bayou LaFourche, La , where he has lived for the 
past several i-ears He came to the hospital about two weeks ago com- 
plaining of weakness, indigestion, and especially extensive lesions on the 
forearms and the backs of the hands He stated that he has been sick for 
more than a month, but that previous to the onset of this present trouble 
he had not been sick in a number of years and that he had never had any- 
thing like the present illness 

Wien he was admitted, the lesions on his arms extended from the elbow 
in front down to the fingers The backs of the forearms were not involved 
Large patches of skm were loose Beneath this was the weeping, inflamed 
deeper tissue There was a large amount of seropurulent exudate present 
This condition has rapidly improved under the influence of cleanliness and 
applications of zinc oxid omtment and also, no doubt of equal or greater im- 
portance, under the influence of time The lesions are now dry , the loose 
skin has been removed except around the edges of the lesions where it is 
still pcelmg off and merges mto the normal skin beyond It will be noted 
that there is considerable dark pigmentation extending for an inch or more 
from the edge of the lesion from which the skin was lost This pigmentation 
marks the extent of the milder erythema which was not sufficient to cause 
lo«s of the epidermis 

We find also a reddish-brown, tnangular-shaped lesion about 2 inches 
across on the neck and over the upper end of the sternum Two similar ob- 
long lesions about 1 by 2 mchcs are noted on each side of the neck These 
lesions arc dry and wall gradually exfoliate and finalU disappear 

S69 
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1\Tiile looking at the lesions on tlic hands and arms, wc noticed peculiar, 
dark, pigmented streaks running across the backs of the forearms Thc> arc 
quite distinct and upon further investigation we find they are situated orer 
the course of the large veins in this part of the arm B> constricting the 
arm and distending the veins, we note this quite striking pigmentation over 
the course of all the large veins in this part of the arm Plei«e note that 
this IS the opposite side of the arm on which the tvpicil peJJigroiis lesions 
are found and that apart from these pigmented streaks the skin appears 



Tig 166 — Pigmentation over the course of veins on the bad of the arm 
opposite to the usual pellagrous lesion, the edges of which can bt seen m 
the picture 

normal We note also that the appearance of tlic'e streaks is vcr> siniilir 
to that of the skin at the edge of the other Ie«ion«i on the arm tveept that it 
IS actuallv darker (Fig 166) 

Dark or black pigment is deposited in tlic pellagrous lesions 
in negroes and tins is parUcularly noUceablc m the lighter colored 
or mulatto negroes like this man No doubt tins arcumstance 
and the particular c\citmg cause of these peculiar lesions in 
this case, which we will discuss prcstntlj, arc responsible for 
their sinking development which has attracted our attention 
Before attempting to cvjjlain tlicsc peculiar lesions over the 
veins, we w^sh to direct attention to some other lesions in this 
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case which are" rarely obser\'ed, although they are often pres- 
ent These are on the buttocks Thej’^ are about 3 inches m 
diameter Exfoliation is still gomg on, but as the lesions shade 
off mto the normal skm there is this reddish, very dark dis- 
coloration like that of the other lemons on his neck and hands 
and arms These lesions are located over the pomts where the 
greatest pressure falls m sittmg It is true that there is more or 
less thickenmg and discoloration of the skin over these same 
pomts m normal mdividuals who sit a lot, but of course it does 
not approach the st rikin g condition seen here 

Another thmg to w’hich attention should be directed m this 
case is the thickenmg and hardenmg of the skm over the nose, 
particularly the lower part both m front and on the sides There 
are no lesions on the face m this case Still this hard, thick, and 
ler) rough skm over the nose is present The roughness seems 
to be due to forcmg out, as it w'ere, of material from the sebace- 
ous glands, which is veiy hard This hardened material sticks 
out as httle pomts It does seem to me that this condition occurs 
much more frequentl}' and pronounced^ m pellagra m negroes 
than m whites It is more pronounced, of course, m cases m 
which there are other pellagrous lesions also on the face, but it 
may be present, as m this case, without them A similar con- 
dition IS often noticeable over the chm 

Next we note that this patient’s knee-jerks are greatly exag- 
gerated This condition is practicallj' alwajs present durmg 
the acti\ e stages of pellagra It is so consistently present that 
it should alwajs be looked for among the diagnostic signs Of 
course it is not diagnostic m itself, but it is strongly confirma- 
torj” It IS mterestmg to note m this connection that m pellagra 
cases that grow worse and finallj' die, the exaggeration of the 
knee-jerks usually disappears In fact, the response is below 
normal or entirely absent m most cases before death I have 
been disposed to look upon the knee-jerks as a useful prognostic 
sign As long as they are exaggerated the patient may recover 
If they are subnormal or absent, recoverj' is highlj improbable 
I ha\e ne\er seen but one patient ^eco^er who had exaggerated 
knee-jerks and later great reduction 
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We do not know the cause of pellagra There are a number 
of more or less plausible theories, most if not all of whicli are, 
of course, wrong There is no reasonable probability that there 
IS more than one speafic cause Any other tlieorctic causes arc 
therefore not true or at most arc only contributing causes 
Although we do not knovs the speafle cause of pellagra, we 
do know more about the exatmg causes of tlie lesions and cer- 
tain symptoms of the disease The most notable lesions in\ ol\ e 
tlie skm and mucous membranes and the most noticeable sjuip- 
toms m\olve the digestive s}stcm (tract) and tlie nen'ous 
system You will note tliat tlie cmbrj»ologic ongin of all the 
tissues miolved m these lesions and s}'mptoms is the same, viz , 
epiblastic In pellagra it seems that the cpitliclial tissues of 
the body, cspeaally the skin and mucous membranes, have 
mcrcased susccptibiht) to the damaging or irritating effect of 
various physical or chemical forces, or, to state it differently, 
tlie normal resistance or abihty to withstand these forces is 
reduced or lost This greatly lessened abilitj to wiUistand these 
mflucnces, ■aliicli would otlierwise ha\c no harmful effect, seems 
to be espeaallj pronounced only during the acute or active stage 
of the disease and only dunng a comparatively short penod 
At this time, undue exposure to sucli things as direct sunlight, 
heat, le-rajs, pressure or trauma, chemical irritants, etc, will 
cause the development of lesions on the skm No doubt tlie 
duration and tlie degree of tins susceptibility vanes greatly inth 
different mdividuals Lesions caused bj sunburn arc situated 
on those parts that arc particularly exposed at die Ume the 
damage occurred On the arms they arc usually on tlie upper 
side of the forearms If the patient wore slcexcs thoroughly 
protecting tlie arms, tlie lesions only dc\elop as high as tlic 
cuffs and around tlie "wnsts The backs of tlie hands and, when 
severe, the backs of the fingers arc also involved Tlie palmar 
surfaces are not involved, both because tlicj are tougher and 
because they are not exposed to the same extent 

Patients can often recall the time when the “sunburn” 
occurred as a result of special exposure at one or several times 
One of the most stnkmg illustrauons of the effect of sunlight in 
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produdng the skin lesions of pdlagra occurred m the first case 
I e^er had the opportunity of studjung This "woman "was 
suffenng from digestive and mental disturbances and "weakness, 
hut had no noticeable lesions Her physician adidsed her 
husband to take her for long buggj’" ndes in the sun for the 
mngoratmg effect it was hoped this would have She wore a 
large band rmg on one finger, and when the quite severe lesions 
developed after a few days the part of the finger covered by the 
nng "vras perfectly clear, although the characteristic erjihema 
running the usual course "was present below and above this 
band, as well as on the backs of the hands and on the "wrists 
There are many illustrations of the effect of eiqiosure to sun’s 
raj’s in producmg skin lesions m pellagra 

Pressure and trauma are also influences in producmg cer- 
tam of the lesions m pellagra The best example of lesions 
produced m this "way is the lesions occumng on the elbows in 
bedridden patients, never m others If a patient becomes 
bedndden durmg the acute stage at which lesions may be pro- 
duced, lesions, frequently quite severe, occur on the elbo"ws 
caused by the pressure made by gettmg up m bed and restmg 
on the elbows Such lesions are almost always present m ful- 
nunatmg cases of the disease I once saw an insane negro who, 
during the proper stage for producmg lesions, qient a great 
deal of her time on her knees prajnng She had verj'^ severe 
lesions on her knees 

This leads us to offer an eiqilanation for the imusual lesions 
over the course of the v^ems on the backs of the arms in the 
case before us The patient gives the history that at the time 
he developed the lesions on the front part of his arms and hands 
he "was workmg in a lumber j'ard His description of his par- 
ticular work handlmg lumber indicates that he would have 
rubbed the bads of his arms a great deal against his dothes over 
his thighs and groins With his vems greatly distended, as they 
would be durmg such work, it is easy to see that they would be 
subjected to much more friction than other parts My opinion 
IS that this explams these lesions 

Chemical irritants also cause the lesions m patients m the 
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susceptible stage Apphcadon of irntating omtments to the 
lesions and bejond usually increase the se\ent} of the lesions 
and extend them bejond where thej' would oUicrmse de\elop 
I have seen lesions de\elop imder tlie pendulous breast of a 
duty fat woman, no doubt due to the irritation of aend im- 
tatmg perspiration which normally would ha\e had no such 
effect 

Irritation and damage of the mucous membranes of tlie 
digestive tract bj' chemical substances that arc normallj witli- 
stood, no doubt explams mucli if not all of tlie sore mouth, 
gastnc sjmptoms, diarrhea, etc, that occur during actue 
stages of the disease Vagimtis and moist lesions around the 
\Tiha and anus can be explamcd as being produced bj irritating 
secretions that are normally incffccti\c 

There is no specific treatment for pellagra Good lijgienic 
conditions, nutritious food, and bland applications locallj of 
such preparations as zinc o\id omtmcnt, w'here needed, arc 
ad\nsable Imtatmg applications arc harmful Most cases get 
■well •whatc\cr is done Although quite a few patients die of 
pellagra, tlie number is ^crJ small as compared with tlie total 
number of people who ha\e it If one must gi\c some drug to 
satisfy his own desire to be giMng something or the demand 
of the patient and the familj to ha\e some medicine, Fowler's 
solution of arsenic is recommended It probably docs no good, 
but it IS also probablj harmless when gi\ cn m proper therapeutic 
doses 
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Our nextcase is one of hookwonn disease of a rather se^ ere 
tj-pe for this countrj’^ Hookworm infection is quite pre^ alent 
m many parts of the southern states, but this particular case 
illustrates certam speaal features of mterest The case also 
ser\es as a good illustration of the way m which the easiest 
disease to diagnose maj- be missed as a result of superficial ex- 
animation The patient is not present, but the historj' of the 
case will ser\ e our present purpose 

'\\Tule I was spendmg a few days of vacation durmg the 
past summer m south Mississippi, this patient was brought, bj' 
some relatives, to see me, with the hope that I could do something 
that would cure her Bright’s disease, which had been diagnosed 
and for which she had already been treated by three different 
phj-siaans m that locality There was no question about the 
diagnosis m the nunds of the patient or relatives or so far as 
they knew m the minds of the physicians who had treated her 
In fact, the ph}siaan who had treated her last exammed her 
uime and wrote a note to me statmg that he had never seen so 
much albuirun m unne 

The patient was a white woman, about thirt> jears of age, the wife of 
a poor farmer and laborer and the mother of 3 children, the baby now three 
J'carsold She has lii-ed in Lamar Countj, Miss , all her life ShehasneTCr 
had anj noteworthy illness until the present trouble came on She was unable 
to name any definite time when it began She stated that she had always 
been "puny" and that she thought she first noticed the edema (“dropsj ”) 
and weakness with marked diapnea about a year ago These were her chief 
complamts at the time I first saw her Prior to that time she had been pale 
and "pun>" for several years but never sick 


General anasarca and extreme anemia struck one at once 
The feet and legs were more edematous than other parts, but 
the entire bodj e\ en the face, would pit more or less upon press- 
ure On the nght leg over the tibia there was a large ulcer about 
2 mches m diameter, with sharply defined edges and surrounded 
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by an inch or more of putple scar tissue nluch indicates that the 
ulcer had formcrlj been much larger The patient staled that 
this ulcer was caused o\er two j’cars ago b> a scratch which got 
“dew poison” m it and this pre\entcd healing When the crude, 
filthy dressing was removed, there was a little bleeding followed 
bj slow oomg of clear fluid from the ulcerated surface This, 
of course, was tlic escape of fluid from the edematous tissue 
Another stnkmg feature was the extreme pallor All the 
tissues appeared almost bloodless “nie conjunctiva and mucous 
membranes of tlic mouth were verj pale 

HaMng no sphjgmomanomtcr, I could not determine the 
blood-pressure, but judging by the feel of the pulse this was not 
high Tlie pulse rate w as about 1 20 and fairlj regular Examina- 
tion of the heart rcxcalcd considerable enlargement (dilatation) 
and to-and-fro murmurs oxer the prccordium, loudest oxer the 
P M I These gaxc the impression of, and no doubt were, the 
so-called hemic murmurs of extreme anemia due to great dila- 
tation 

The laboraton equipment ax'ailablc consisted of a micro- 
scope and a mere handful of stams and reagents that had been 
taken along for use in studymg some of the parasites of hogs and 
for such need as might anse in cases of the countiy people who 
frcqiicntlx come as this one did, apjicaling for adx icc and help 
The hemoglobin on the lallqxist scale was about 15 per cent 
Although It ib well knoxx-n that use of the Tallqxist stale is 
quite inaccurate c<5pcciallj on very low xalues, it is quite cer- 
tain that the hemoglobin was xcr} low 

I had no hcmocj tometcr but could tasilx tell from the 
appearance of the stained smear that the number of cells was 
greatl> reduced In hookworm disease of such scx'crc tjpe as 
in this case there is great reduction of the total crjthroqtcs and 
still greater reduction of the hemoglobin, constitutmg ancmui 
of the sccondarj tjpc It is not uncommon to find color-indices 
as low as 0 35 to 0 5 In this case one could not onlx recognize 
the reduction in the total number of cells b\ cxaminmgthe stained 
smear, but he could see that the indixidual cells were poor in 
hemoglobin 
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The differential leukccj-te count revealed 24 per cent eosin- 
ophils, ■with a corresponding reduction in the other leukocji;es 
Here •was further indication of hoolcwonn disease Although, 
mcreased eosinophil counts ma}’ be found in other diseases and 
conditions more or less mcrease is present in practically all cases 
of hookworm mfection in which there are dimcal sjTnptoms 
There is also mcrease m a great manj"^ cases m which there are 
not enough worms to cause other recogmzed simptoms Hook- 
worm mfection should alwaj's be considered as one of the possi- 
bihties and it should be looked for when eosmophiha is found. 
This pomt senes to emphasize the value of the examination of 
the ordmai}’ blood smear and particular^ the differential count. 
Often eosmophiha is the first and onl} thing m a given case to 
suggest hookworm mfection 

Upon mqmty as to attacks of ground-itch, the patient 
stated that she has had attacks of more or less seventy from 
time to tune as long back as she can remember and that about 
fifteen months ago she had a ^ery se\ere attack She could 
hardly •« alk for se^ eral daj-s No doubt she got an overwhelmmg 
mfection at this time which -was regionsible for the imusually 
se\ere sjTnptoms that were present Most people Imng in 
those regions where hookworm disease pre^ ails are more or less 
familiar •with thw condition The imcroscopic lari'ae m infested 
soil penetrate the skm of the feet, and sometimes other parts 
of the body, and set up an itchmg, bummg, mflammatoiy' process 
which runs a course of erj'thema, Aesication, scabbmg, and ex- 
foliation o\ er a penod of about eight da5's These lan^ai finall}’- 
reach the duodenum and jejumen, the normal habitat of hook- 
worms, after passmg through the heart and the lungs with the 
blood-stream It takes about six to eight weeks from the date 
of an attack of groimd-itch for the lanae to reach the adult 
stage m the mtestmal canal This comades fairly well \nth 
the onset of the more se\ ere s^miptoms as related by this patient 
Exammation of the urme re^eaIed a ^er^ large amount of 
albumin WTien aadulated and heated slowh m a tube o\ er an 
alcohol lamp, there was so much coagulated albumm present that 
the tube could be imerted without the contents running out. 
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Although moderate or mild hookworm disease docs not gj\c 
nsc to albunununa, it is Uia rule to find it, usually m pronounced 
degree in se\ ere eases such as this No centrifuge Mas available 
but this la not nccessarj in makmg microscopic examination of 
urine, altliough desirable ^lost of the casts and cells presciu in 
a urme Mill settle by gra\it\ to tlie bottom of a tube m fifteen 
or twentj minutes By pounng off tiic supernatant fluid and 
tlicn drammg the sediment on to a slide, one gels a fairlj satis* 
factor} specimen for cxammation This was done and a few 
hyaline casts ucrc found, but these acre \ery fen and there 
were no granular and cpitliclial casts sudi as one Mould expect 
to find in a severe ease of nephritis Gencrallv in eases of sex ert 
huokMomi disease m mIucIi t\cn large amounts of albumin arc 
present, there arc fcM' or no casts present, as Mas found to be tlie 
ease m tins instance On tlie otlicr hand, m true nephritis casts 
arc alM'axs present It dex eloped later that the ph}sician Mho 
examined tlie unne did not make a microscopic examination, 
but made his diagnosis on the presence of tlie large amount of 
albumin Tins is anotlicr illustration of Uie importance of micro- 
scopic examination of unne and of the inadcquac} of dicmical 
examination in the dwgnosis of nephritis 

A specimen oi feces Mas obtained and examined microscopic- 
all} There Mere enormous numbers of hookMorm o\a present 
and an occasional ascans egg was also found From five to ten 
or more liookMomi o\a could be found in almost exer} Iom- 
poMcr field in the ordmaiy preparation It Mas not practical 
to make an egg count, hut it Mould haxc been interesting in 
order to haxc been able to estimate more accurately tlie prob- 
able number of Morms present Basing m} guess upon general 
impressions of this and of otlicr speamens m Mhidi m< re ac- 
curate counts Mere made, I Mould think it Jikch that this patient 
had somcMhcre betMcen 2000 and 5000 liookMorms No Mondcr 
she had extreme anemia and other sex ere s}'mploms, with so 
many blood-sucking parasites draining her blood ikul} for months 
and '} ears It is remarkable that she could haxc surxixcd this 
dram as long ns she had She might not haxi. sunixcd it murh 
longer 
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Attention should be called to the fact that, although the 
anemia, general symptoms, uiinai} findmgs, blood examination, 
and history of ground-itch all suggest hookworm disease the 
definite diagnosis was made by' findmg ova m the feces With- 
out this ve could not have made an absolute diagnosis The 
only' other wa^ would hai e been by gl^^ng a smtable vermicide 
and findmg the worms m the stools 

The pabent was advised to take 1 c c oil ot chenopodium 
at 6am IccatSAM, and a purgative dose of magnesium 
sulphate at 10 A M This treatment n as to be repeated once a 
week The patient was seen agam after the third course No 
hookworm or ascans ova were found m the feces at this tune 
The patient looked and said she felt like a different person 
She had lost 26 pounds (most of her edema) Although still 
quite anemic there appeared to be the greatest improvement m 
this regard There was still a little edema m the feet and legs 
but none demonstrable elsewhere The ulcer on the leg was 
about half the former size and appeared to be hcahng rapidly 
The hemoglobm was estimated to be 35 per cent Tallqvist 
There w as a famt trace of albunun m the urme 

Although this patient has not been seen agam, a report 
recei\ed about two and a half months after she was first seen 
was to the effect that she had contmued to improve and that she 
was then perfectly* well It is remarkable how rapidly auch 
patients impro\ e when they are rehe^ ed of their mfection No 
tonic or other treatment is needed to hasten convalescence and 
it is not likely' that so-called tonic drugs of any kmd would 
hasten it 
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M\ last case is one of amebic dj'sentery that was also seen 
m south hlississippi dunng our vacation This patient will also 
ha\ e to be presented m absentia 

The patient, a very poor widow woman, about thirty-five years of age, 
came seeking help for “a bowel trouble” from which she had suffered for over 
two years She could neither read nor write and her dress and appearance 
indicated extreme poverty and privations Her distress and helplessness 
made a touclung appeal to one’s sympathy and whatever ability he might 
possess to help her She stated that the present trouble began over two years 
ago, at which time she had an acute attack of dysentery with many bloody 
mucous stools and great tenesmus This lasted for over three weeks, dunng 
which time she became very weak and emaciated She lived in the "back 
woods" sei’eral miles from the nearest physician, and was unable to get 
him to come to see her because she could not pay him He did send her 
some mediane based upon the best descnption of her case that her little 
hQ> could give him The acute attack passed off, but she continued to have 
more or less pain and discomfort in the rectum and lower abdomen Since 
that time she has had several acute attacks somewhat similar to the first 
one, followed by intervals dunng which she suffered much less and usually 
somewhat regained her strength However, she has led a life of imsery and 
great suffenng for owr two years She is just now improvmg follownng a 
seiere acute attack dunng which she had two very large intestmal hemor- 
rhages which haie further added to the weakening effect of acute dysentery 

The patient states that dunng the time she has been ill she has been 
under the treatment of two physiaans, each for considerable penods of time 
She would go to see them dunng remissions, and they sometimes sent medicine 
during the acute attacks She does not know what treatment she received, 
but from the descnption I am certam it was not the specific treatment, ipecac 
Or emetin, for amebic dysentery Whether she was benefited by treatment 
seems doubtful At any rate, she was still suffenng as much as e\er 

The most noteworthy condition noted upon mspection was 
emaaation The patient probablj weighed about 90 pounds, 
^\hen she should weigh, for her build and height, about 140 
pounds One notes that the muscles of the aims and legs par- 
ticularlj are soft and flabby, a condition usually resultmg from 
attacks of acute dysentery This results largely from mal- 
nutntion It is the cxpenence of patients suffermg from mflam- 
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matorj and uJcerati\e diseases of the rectum and colon, as in 
this case, that takmg food or e\ en drinking w ater or other fluids 
causes and increases tenesmus This is so much so that patients 
a\oid taking food and water as much as thej can It is common 
for such patients to beheie that such food or nater promptly 
causes gnpmg and usually a bowel mo\ement This usuallj 
consists of onh’ a small amount of mucus or mucus and bloody 
and not of the food or drmk whidi caused the passage The 
explanation is that the act of deglutition causes naies of peris- 
talsis to pass along the entire digestiie tube, and nhen tliese 
reach the mflamed, ulcerated colon and rectum, gnpmg pains 
are produced, accompanied b} a feelmg of neccssit> to c\ acuate 
The same moxements have no such effect upon the normal colon 
and rectum This greath increased pam and discomfort caused 
b> the takmg and the later digestion of food leads the patient 
to abstam from it as much aa possible There is also more or 
less feehng of nausea or anorexia accompanj mg the tenesmus and 
discomfort in the loner abdomen and m the rectum The rcsult- 
mg reduction of the water mtake results in more or less deludra- 
tion of the tissues in addition to the malnutntion from the 
lessened mtake of food 

We are imablc to make out an\ abnormahtN in the lungs or 
heart The pulse rate while tlie patient was in the sitting posi- 
tion was 84 which maj be considered low for a weak woman like 
tins A slow pulse is the tendenej m djsentciy of whatc\cr 
ongm The spleen was not palpable, and cspecialh careful 
exammation of the li\er indicated no enlargement but po<?sibl\ 
slight reduction m size The abdomen was flat, rather hollowed 
out, and there was considerable tenderness upon palpation along 
the colon, espeaalh the descendmg and sigmoid colon Pal- 
pation o\cr this region caused tenesmus and a desire to t\ acuate 
One could feel tlirough the thin abdominal wall what, no doubt, 
was the thickened sigmoid 

No total blood-count could be made for lack of app4iratus, 
but the hemoglobm on the Tallq\ist scale was 80 per cent 
This IS quite high for a patient who has liecn suffering for so 
long a time from a weakenmg disease in which there is loss of 
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blood dunng the acute attack, and espeaall}’- in the hght of the 
historj' gi\en bj this patient of two recent large intestinal hem- 
orrhages WTiat IS the explanation? The depmation of the 
tissues and the blood of water because of the greatly lessened 
intake has resulted in concentration of the blood It is not un- 
common to get total er3’throcj*te counts of 6,000,000 cells dunng 
attacks of acute djsenterj- Even the leukocj’te count is m- 
creased, and this should be allowed, for in interpreting cell counts 
m such cases The differential count is of more ^ alue m such cases 
as an mdication of pj ogemc or septic mfection The count in 
this case showed the percentages to be ■mthm normal lumts 

A stool was obtamed It consisted of some blood} mucus 
Some of the gra3Tsh particles found in this were fished out and 
put on a shde and covered with a cover-glass for microscopic 
exammation The diagnosis stood out m the first field under the 
microscope There were man)- actn-el)* motile ameba, manj 
of which contamed erj-throcj-tes These were recognized as 
undoubtedly Etidameba Inslolytica, the speaes that causes 
amebic dj'sentery m this country and m most warm regions of 
the world Although the speaes of ameba was somewhat doubt- 
ful, it IS certam that it was a pathogemc speaes For all prac- 
tical purposes we maj consider ameba that phagocj te eiythro- 
(^•tes as pathogenic 

No proctoscope was available, but by digital exammation 
one could feel that there was ulceration and thickenmg of the 
nails of the rectum as high as the finger could reach No doubt 
the same condition extended much higher mto the colon One 
must see autopsy specimens from amebic dj-senterj to fulh 
appreaate the character and extensn eness of these lesions 
Such specimens ser\e to nam one agamst expectmg unreason- 
able results from treatment One realizes from such specimens 
that houe\er perfect the speafic treatment maj be agamst the 
ameba, it must take a long time for such lesions to heal Ex en 
then the tissues must be greatlj weakened and impaired bj the 
resultmg scar tissue 

IITiat was done for this patient was to gixe her a note to 
her former phxsidan tellmg him what had been found, and sug- 
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gcsting tlie usual line of spcafic treatment whicli can be expected 
to bring about rapid improvement and perhaps final recoverj’ 
She has not been heard from since, but from past experience uc 
can predict tliat she has been relieN ed from her former distress- 
ful condition Permanenej of tlie results is not so certain, but 
persistence in proper treatment usually \iclds salisfactorj’ results 
Tlus case is gnen litre because it jiresents cert.iin inter- 
esting features and ser\es as a basis for discussion of some 
unportant points relative to tlie disease One point of interest 
IS that this woman had ne\er lived or visited more than 40 
miles from vv here she now' Iiv es and w here she first dev eloped the 
disease She has lived in unhygienic surroundings and in more 
or less of a pnmitiv c w aj Tlie chances of infection w ere greater 
because of these conditions, but amebiasis is by no means lim- 
itetl to the lower, poorer classes However, those of the better 
class who get it can usually trace their infection to living under 
prmiitive conditions vvith regard to dnnking-water Dnnking- 
watcr contaminated with feces is the cliicf source of infection 
Anieba earners, some of whom may never have had recognu'ed 
clinical symptoms, arc frequently tlie source of contaniin.ition 
Amebiasis and amebic dj scntcry may be encountered, as in this 
case, in the most remote parts of the country It is endemic 
throughout most of the soutliem states 

This case bnngs out another point of mterest, which is the 
fact that such a case in which tlie clinical symptoms pointcfl so 
(iLfinitel) to tlie nature of tlie disease and in which the definite 
diagnosis could be made so easily by microscopic examination, 
could go so long without diagnosis and proper treatment No 
microscopic examination had been made The case cmplnsi/cs 
also the imporUincc of the microscope as an aid to diagnosis 
Regardless of Uic clear-cut clinical svniptoms whicli pointed .is 
strongly as possible to amebic dysentery, a definite diagiioms 
could not have been made except vvitJi the aid of the microscope 
In this case it was of Hie greatest importance not only to diagnose 
dysentery , as tlie clinical symptoms and the physic.il axamination 
only would permit, but to dngnosc amebic dysenten Tins is 
particulirlx true because we possess a specific remedy for tins 
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form of dysentery which does not effect favorably dysenterj' 
due to other causes The value cf microscopic examination of 
stools m the diagnosis of amebic d} sentery is comparable to the 
value of blood exa min ation m malaria In both diseases mtel- 
hgent use of the specific remedj' rests upon the diagnosis made 
with the microscope Clmical sjTnptoms, even when quite 
topical, are notlung like as reliable as the certam microscopic 
exammation One is not prepared to manage either of these 
diseases properly, as is also the case m manj' other diseases, 
without this facihty 
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PRIMARY CARCINOMA OF THE LUNG 

The patient before 3 ou this morning presents signs and sjTnp- 
toms illustratmg some chrome mtrathoracic patholog\ of a gra^ e 
nature The case is worth}' of senous consideration because of 
the mamfestations of distressmg ^-mptoms, and the opportumU 
It affords for accurate and mtelligent mterpretation of the signs 
and s}Tnptonis, aidmg as they do m a discussion of the differen- 
tial diagnosis and a detennmation of the underhung pathologic 
phenomena 

Csse Histoiy — The patient has been under our observation about six 
''■eck* He IS fifty-eight years of age, mamed, a contractor by occupation 
He complains of coughing and pain m the chest for about fiva months, anth 
gradual loss of a eight and resultant general areakness The pain at first aas 
dull in character, but later became intense, severe, and agonizing 

His famil> history is unimportant 

He has had the usual diseases of childhood, but denies having had rheu- 
matism, gonorrhea, or syphilis He states that be has ala-aje enjo>ed good 
health 

Habits in regard to eating and sleeping are regular Smokes moder- 
atelj , but abstains from alcohol 

His present illness dates to about five months ago, when he began to 
<^ugh Coughing comes on in paroxj’sms, with hoarseness at times Pain 
in left side of chest is fairly constant, necessitating strappmg on one occasion 
^ general feeling of wealmess is noted after coughing spells This cough is 
of a distressing, harassing type accompanied by expectoration of a muco- 
purulent material, vvhich material has become jell>-like in consistence, but 
with no offensive odor There is pain, severe, stabbing, and cutting in tjTie, 
and dj-spnea is marked At times the patient expectorates blood, as much 
as 4 ounces on one occasion 

Physical Ezanunation — The first and subsequent physical examinations 
were made bv Dr Hob«on and myself 
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Ph\'sical examination shows a fairlj well noiinslicd man complaining of 
a parov>'smal cough which leaves him exhausted There w-is no expectora- 
tion in the beginning He has consulted throat specialists in an attempt to 
get relief 

The skin, head, ejes, nose, throat, and muscular and glandular systems 
arencgatixe N'cek normal 

Heart not enlarged, normal sounds, no murmurs or thnils Radial 
pulse regular, 80 beats to the minute, and of good volume Blood-pressure — 
s\ stolic 132, diastolic 80 

Superficial artenes somewhat sclerosed 

The spinal column and osseous sj-stem negative 

LtrsGS — Inspeclton — ^Slight limitation of mov'ement of left side, later 
some distention of veins in left side of neck and left arm 

Palpation — Confirmed above findings, absence of tactile fremitus 
Percussion — Impaired resonance over lower left chest extending from 
fifth rib in anterior axillan line to about fourth rib in midscapular line and 
below to lowxir border of lung 

Auscullalton — Impaired breath sounds, also whispered and spoken voice 
sounds ov er above area Later bronchial breathing present, watli broncho 
phonv and vvhispcrcd pectonloquj 

Abdomen symmetric, no tenderness or ngidit> elicited on palpation, 
livair negative Spleen and kidne>s not palpable, superficial and deep reflexes 
all normal Rectal examination rcvaials no abnormalities, prostate soft, not 
tender or enlarged Extremities and genitalia normal 
The blood examination shows 


Red blood cells 4,000,000 

UTiite blood-cells 8,500 

Hemoglobin 60 per cent 

Differential count 

Small mononuclears 24 " 

Large mononuclears 4 " 

Neutrophils 71 “ 

Eosinophils 1 " 

Basophils 0 


Blood Wassermann reaction negativa: 

Unne shows trace of albumin and a few h} aline casts 

Stool Examined on two occasions and found negative for parasites or 
ova No occult blood 

Roentgenogram First report Heart and aorta negative 

Lungs Left side area of consolidation, more or less central, corre 
spondmg to the eighth to tenth nb postcriorlv and the fifth to *cvtnth nb 
antcnorl}, extending from the left bonier of the heart for a distance of 2 to 3 
inches to the left 

Second report (four wecl s later) Area of con'olidation in the left lower 
lung about same size as la^-t examination The lesion is not as diffii<t licing 
better delimited at its margins 
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Discussion — As you note, the patient’s present illness dates 
badi five months, and, mterestmg to observe, he has been 
able to pursue his usual work until recently, when, on account 
of the obstinate and ^aolent cough, the persistent and agonizing 
pain m the diest (which pam grew progressively worse and was 
only partially reheved by opiates), and the gradual loss of weight 
and muscular weakness he became completely mcapaatated 

Dr Bel WTiat is the duration of the present illness^ 

Student Patient has complamed of his cham of symptoms 
for the past five months 

Dr Bel It is erudent from the history, symptoms, and 
signs that ne are deahng with (1) a chrome disease, (2) the 
pathology is mtrathoracic and seems to be of a grave nature 
Tell me the results of other laboratorj'’ tests that have been made 

Student Lumbar puncture — spinal fluid was negative 
Luetin test negative Gastric contents normal 

Dr Bel Was the sputum exammed? 

Student Yes, several times, and always negative for aad- 
fast baciUi There was at first small amounts of mucopurulent 
sputum occasionally blood streaked, later the enpectoration 
occurred at greater mtervals but m larger amounts, cont ainin g 
material appeanng to be broken-down lung tissue No exam- 
mation of such material has as yet been made There is a 
secondary anemia 

Dr Bel Yes, the blood-picture is that of a secondaiy 
anenua Mhat has been the temperature range? 

Student Vanes from 97° to 100° F 

Dr Bel The fe\ er is probably due to secondarj' infection 
resulting from breakmg down or ulceration of the supposed tumor 
mass What mterpretation do > ou make of the Roentgen-raj' 
esanunations^ 

Student Roentgen-ra} exammation show s an area of consol- 
idation in the left chest 

Dr Bel W'as a gastro-mtestmal roentgenologic exammation 
made? 

Student Yes, the roentgenogram of the gastro-mtestmal 
tract was negative 
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Dr Bel Was a rectal examination made? 

Student Yes, on tv,o occasions careful digital and procto 
scopic exaiiunations of the rectum were made, and rcicalcd no 
^abnormalities 

Dr Bel Let us non summarize the salient pomts of this 
case Ye ha^e a man fifty-eight years old mIiosc illness began 
about fi\e months ago mtli cough and pain in llie chest, tlie 
cough and pain at first were moderate m tipe and graduall} 
grcii more frequent and mtense At first there was only scant 
sputum, later followed bj mucopurulent and bloody sputum in 
large quantities but at no tunc was the sputum or breath 
offensive The paro\3'sms of coughmg were associated with 
much pain and d}'spnea There has been progrcssiic loss of 
weight and strength 

Phisical examination rex cals a middle-aged man who, 
apparent!} , has lost considerable w eight The clicst examina- 
tion show s ex idences of a mass m low er part of left lung, tins 
being confirmed roentgenologically 

All laboratory tests negatixe except for a sccondarj anemia 

Y^e haxe now to consider the x'arious pathologic possibil- 
ities Y hat arc thex ’ 

Student Pulmonarx' tuberculosis, ancurx'sni, pulmonary 
abscess sx*philis of lungs, and pulmonarx' neoplasm 

Dr Bel Yes, I bclicxe that tliat coxers the possibilities 
quite XX ell Let us now consider pulmonaix tuberculosis As 
there are no ph}sical ex idences at the apices of tlic lungs and 
as no acid-fast bacilh were found m the sputum upon repeated 
examination, I feel tliat xxe can disregard tuberculous infection 
in tlie case 

Next let us consider lues Negatix e liistor} negatix e blood 
Y’assermann, negatixe cerebrospinal fluid, negatix'c luetin test, 
and finall} non-improxcment upon antJs.xphihUc treatment, 
whicli you told me was administered, eliminates the possibilitx 
of a sx-philitic lung 

Aortic aneuiysm must be considered as a possibiht} litre, 
again negatixe lustor}, negatixe Yassermann and luctm tests, 
the absence of auscultaton and other aneurx smal signs rapid 
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loss of weight and strength, and the lack of improvement and 
rehef of pam when placed absolutdy at rest m bed, together 
with the T-ray findmgs, all rule out aortic aneuiy^sm 

Fulmonac} abscess ma^^ be differentiated b} the absence 
of previous infection elsewhere, eqieaaUy lobar or broncho- 
pneumoma, inhalations followmg throat and nose operations, 
particularly tonsillectomy, and finally, the absence of such 
sjTnptoms of sepsis as fever, chill, sweatmg, leukocjiiosis 
Agam, the sputum is usualty very offensive m an abscess of 
lung 

After taking mto consideration the above differential diag- 
nostic facts and the history of the case, its sirmptoms, signs, 
laboratorj’- findings, and progress, I must conclude that we are 
dealing with a malignant pulmonaiy' new growth However, 
as the ine\*itable finale will soon accrue, postmortem findmgs 
will detenmne the exact nature of the morbid process If this 
IS a neoplastic lung condition let us bnefly rexiew the pathologic 
possibilities 

The lungs are, comparativelj speakmg, rarely the seat 
of tumors Howe\er, a ^a^ety of both pnmarj and secondary 
growths occur 

Sarcoma is the most frequent connective-tissue tumor of 
the lungs Such tumors may ongmate in the lymphatic glands 
surroundmg the bronchi at the roots of the lung, or those sur- 
rounding the smaller tubes withm the lung proper, from the 
l}Tnphatic vessels themselves, or from the subpleural or other 
connectne tissue of the lung itself Pnmar}” sarcoma is much 
rarer than secondary 

Of the epithelial tumors carcmoma is the onl> form to be 
considered, although adenomata of the lungs ha\e been des- 
cribed Cardnomatous tumors ma> start from the mucous glands 
of the larger bronchi or from the epithehum of the small bronchi 
Sometimes squamous-celled caranoma ma> ongmate m the 
epithelium of tlie termmal bronchioles and ah eoh 

Dr Bel WTiat is the prognosis if such a diagnosis be 
correct^ 

Student Exceedmgly grave, usually fatal 



892 


GEORGE S BEL 


Dr Bel Yes, death mvanabty results after a period of 
several months, usual duration being from six to ten months 
Now, as to the treatment, Tvhat can we do to help this patient’ 
Student There is no successful treatment for mahgnant 
disease of the lung Surgical treatment is not advocated 
Radium and deep therapy may be of some benefit 

Dr Bel Yes, radium and deep therapy have been known to 
produce some improvement and offer a htfle encouragement, it, 
therefore, is to be recommended The more distressmg symp- 
toms — cough, dyspnea, and pain — ^must be relieved by sedatn'es 
Subsequent History of the Case — ^Radium and Roentgen- 
ray treatment were empl 03 'ed, but the patient grew progressively 
worse and began to eiqjectorate a large quantity of purulent 
matenal, frequently blood}' in character, but at no time offensive 
About this time the anxious relatives, looking m all direc- 
tions for assistance, called m a surgeon, who very promptly 
disagreed with our diagnosis of pulmonary mahgnancy, and 
msisted that the patient was suffenng from a large pulmonary 
abscess, and recommended immediate surgical mtervention 
He performed a thoracotomy imder local anesthesia, about 2 
inches of the eighth nb bemg resected The pleural cavity was 
found walled off at this pomt and an accumulation of about 1 
pmt of seropurulent flmd foimd The finger was then passed 
mto what was apparently an abscess cavity It was not thought 
advisable to explore further or examme the parts with any 
great detail at the time due to the patient’s condition The 
patient died a fen da} s after the operation and from the necropsy 
report the followmg sahent pomts are noted 

Anatomic Diagnosis — ^Primar}' carcmoma of the lung (left 
more marked) Secondar}' carcmoma of the left kidney, panetal 
pleura, and penbronchial l}’mph-nodes 
Atelectasis of the left lung 

Thoracotomy wound of the left thoraac wall at the lex el 
of the ei^th nb 

Microscopic Diagnosis — Gland-cell carcmoma of the left 
lung suggestive of bronchial ongm Pneumonia and pleurisy 
of the left lung 
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Lymph-nodes — ^Secondary carcinoma 
Prostate — H}’pertrophy 

Kidney — Secondaiy^ caremoma, doudy swellmg, infarction 
(tumor cells) 

Liver — ^Intralobular degeneration -with foa of suppuration 
and pigmentation 

Spleen — Passive congestion, pigmentation, and sb^t fibrosis. 
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CLINICAL MANIFESTATIONS OF SPRUE AND RELA- 
TION OF THE DISEASE TO PERNICIOUS ANEMIA 

Spkue is a disease which up until the past few 3 ears has 
been considered pureh a disorder of the Tropics Cases had 
been recognized from time to time m the Umted States but these 
patients had all giien a historj of residence m the Tropics of 
prolonged duration In fact, the first case m New Orleans, which 
was descnbed bj' S K Simon* m 1911, occurred m a patient 
who had h\ed for seventeen 3 ears m Nicaragua Withm the 
past ten 3 ears, howe\er, physiaans m the southern states have 
been discovenng cases ori ginatin g m this section of the countiy, 
and occasional cases have been reported from European coun- 
tnes (Ital3) In the east, according to Manson-Bahr,® the 
disease eirtends as far north as the 50th degree of latitude, well 
aboi e the northern boundai3f of the Umted States, and as far 
below the Equator as the 25th degree of latitude It ma3'’ 
be seen from this ^el:3 bnef review of the geographic dis- 
tnbution of ^rue that it can hardly be called a tropical 
disease, m the sense that it is endogenous to the Tropics, 
and that the usual qualif3-mg adjectiie, “tropical,” emplo3ed 
when wntmg of the disease, should be omitted As tlie disease 
occasionalh arises spontaneoush in varm temperate climates, 
and as knowledge of the manifestations of the disease spreads 
more and more frequentl3' will cases be recognized Furtlier- 
more, as intercourse with and residenc3 in Central Amenca is 

•Southern Med Jour, 1911,4 466 
Practice of Medicine in the Tropics, B\am & Archibald, Oxford Med> 
ical Publications, 1923, xol iii, p 2249 
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increasmg, patients ivill present themselves for treatment who 
have returned to this country after a more or less prolonged 
stay m the Tropics It behooves you, therefore, to be able 
to recognize a case of sprue and to know something of tVnn dis- 
ease, which is not a rare disease occasionally imported from 
tropical or subtropical countries, but which mil be found to 
be more and more prevalent m the States as time goes b} 

Case Report — The patient I wish to present to 50U toda} is i native 
of New Orleans, who has never been out of this country He is lieutenant in 
the city fire department and was bom in 1882 He ga\ e the follow mg history 
on admission to the Charity Hospital, January 3, 1925 

Present Illness — ^This began in June, 1924, with diarrhea, when the 
patient had from two to three to ten to twelve stools m the twenty-four 
hours He had no appetite and began to lose weight At the same time a 
sore mouth developed, with soreness of the inside of the lips, the roof of the 
mouth, and the tongue His mouth became watery and he was often e\ten- 
si\ely sahvated at night white asleep The diarrhea and the stomatitis 
have always been present at the same time Sometimes there are inter- 
missions of two or three days and then the intestinal disturbance recurs 
This condition has kept up since last June and with it there has been a rather 
marked loss of weight, the patient having lost 60 pounds since that time 
He complains also of marked weakness, which has become so pronounced 
that he is now unable to work After eating there is considerable gas and 
belching and at times he is much nauseated and vomits His sleep is much 
disturbed by distention of the abdomen and a feeling of discomfort associated 
with It He has a slight cough, but no disturbance of the cardiac or renal 
s} stems The familj history and the past history are uneventful He has 
always enjoyed good health since the time of childhood and has had no 
senous operations or injuries A hemorrhoidectomy was performed a year 
ago He has been free from venereal infection and has several children 
He has been connected with the fire department for some years 

Physical Examtnalion — At the time of his admission notes reveal noth- 
ing of moment except that he was well developed but poorly nourished and 
appeared very anemic The raucous membranes of the mouth were very 
anemic No note was made of his tongue The heart and lungs showed 
nothing of importance and the abdominal examination is recorded normal in 
every respect 

Subsequent Htslor} — Patient was in the hospital fora period of approxi- 
mately a month During this time the notes show that he was complaining 
chiefly of a sore tongue and diarrhea the first two weeks while there Within 
a period of about three weeks, on a light diet and acidophilus milk, his con- 
dition had improved matcriall) and he was soon up and around the ward 
Several times he had a slight return of the diarrhea and of the sore tongue 

Laboratorv examinations were as followa Gastric contents after Ewald 
meal, free hjdrochlonc acid 15, total acidity 52 Stool examination showed 
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Chart Showing Blood-counts of Patient with Sprue 


Dite. 

Heioo- 

globixL 

Ked blood- 
cfOls. 

Color* 

index 

White 

blood- 

ed 

Eemarhs. 

1/ 5/25 

50 

1,850,000 

1 

2750 

Polys , 46 per cent Small 
mono , 50 per cent Marked 
anisocytosis Marked poik- 
ilocytosis 

1/ 8/25 

45 

1,460,000 

1 6-f 

m 


1/12/25 

55 

2,440,000 

1 1+ 

■1 


1/15/25 

■ 




Fragility Hemolysis begms 
0 42 Complete hemolysis, 
028 

1/26/25 

60 

2,220,000 

1 3-1- 



2/10/25 

60 

2,675,000 

1 13-}- 

3500 

Weight, 174 pounds Polys , 
72 per cent S M , 24 per 
cent 

3/ 2/25 

■ 

3,875,000 


5500 

Poyls , 62 per cent S M , 30 
percent 

3/16/25 

73 

3,865,000 

1 1-1- 

■ 

Polys , 64 per cent S M , 25 
per cent 

3/30/25 

75 

3,580,000 

1 1 + 

3800 

Polys , 72 per cent S M , 21 
per cent 

4/20/25 

75 

4,075,000 

0 9-f 

5750 

Polys , 63 per cent S M , 26 
percent 

4/26/25 

75 

4,740,000 

0 7-}- 

7500 

Polys , 61 per cent S M , 23 
per cent 

5/11/25 

75 

4,790,000 

mM 

5250 

Polj-s , 70 per cent S M , 19 
per cent Weight, 187 pounds 

5/25/25 

i 

3,805,000 

0 9-1- 

5000 

Pol>s , 62 per cent S M , 30 
per cent — after sharp re- 
currence 

9/30/25 

SO 

^ 415,000 

1 1 + 

4750 

Polvs , 74 per cent S M , 23 
per cent L M , 3 per cent 
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liquid stool iMth active carboIi}’dratc fermentation, no iniicu*;, pus, or blood, 
fats and fatt} acids m abundance, numerous Trichomonas mlestmalis Unn 
ary evamtnalions were normal, urobdin was not present Castro intestinal 
Roentgen ray was negatiaa;, as was the Wassermann The Roentgen raj of 
tlie teeth showed advanced pjorrhea The composite 'chart on page S97 
shows his blood counts while in the hospital and since he has Iiccn under 
obsersaition in the medical clinic I had several evaniinations of the feces 
made for monilia while he was in the ward, but these fungi wasre nesair found 
at that time 

Lieutenant D has been coming rcgiilarlj to the dispensarj up to the 
present time He has been gradiiallj increasing his weight so that he now 
weighs approximateh what he did before he w^as taken sick I haw kept 
him on the acidophilus milk and given him injections of sodium cacodjlatc 
He has been reporting once a awclc up until the present time Prom time to 
time he has attacks of diarrhea lasting twentj' four hours and it is interesting 
to note that this is usually preceded by a marked soreness of the tongue, 
the burning and discomfort being so great that he cannot take cold dnnks, 
hot food, and so on May 11th the patient was seen bj Dr CnstcIIani, who 
thinks that iindoubtcdlj the sj mptoms and other findings arc those of a case 
of sprue 

Repeated examinations ha\c been made from scrappings of the tongue 
in order to determine if Montlia pstiests was present The latter part of 
Maj Dr Butler again cultured the stools and wais able to get out a pure 
culture of a jeast which fulfils all of the cultural and morphologic char- 
acteristics of the Monilta psilosts as outlined by CastcIIani and bj Ashford 

The patient, as you sec him today, is a wcll-nounshcd, hcalthj looking 
man You sec on the tip of his tongue an area on which there is some denuda- 
tion of epithelium It is surrounded by rather prominent red fungiform 
papilla*, w hilc the whole tongue is markedly fissured His examination other- 
wise shows him to be a strong, husky appearing male in whom there arc no 
disco\crabIc phjsical abnormalities or pathology 

Stool Frequency — ^Wliile in the wards of the hospital, the patient had 
alternating actiac diarrhea and constipation The diarrhea was rclatnclj 
slight and it was not until he would have two or three mo\cmcnts that the 
large j allow ish-white, foamj stool tjpical of sprue would appear and ustiallj 
this would bo present onij with one passage Since coming to the medical 
clinic, he has had sewral attacks of diarrhea, which arc iisiiallj alwajs pre- 
ceded bj’ or associated with soreness of the tongue The mo^cmcnts, if the 
diarrhea is at all se^cre, arc tj’pical of sprue He has had onIj one or two of 
these movements until the last two weeks, when he had a sharp rccurrenLC 
of the SJ mptoms with ten or twelve moacments a da^, these loose mo\L 
ments lasting for about a waiek 

Discussion — SymptomoMogy — I should now like to lake up 
wnth 30U tlie sjTnptoms of a case of sprue The tjpic.al, cliarac- 
teristic, text-book picture is that of a patient wlio is emaciated, 
pale, wnth considerable distention of the abdomen and aarious 
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gastro-intestinal sjmptoms, of whicJi diarrhea with the passage of 
a large amount of extremely offensive, white or fatt^’, frothy stools 
IS most characteristic These cases represent a well-developed full}' 
marked, se\ ere case, and, of course, as with everj' disease, there 
are marked \ anations in the severity of the sj-mptoms Ashford * 
has made the most complete and thorough chnical mvestigation 
of sprue of which' there is record at least in recent jears He 
reports on 616 cases exammed m his senes of 1921 Of these 
616 cases 385 were cases of chnical qirue confirmed bj the lab- 
oraton', 163 were not exammed m the laboratorj and 68 showed 
negatiie laboratorj findmgs In these cases he found bummg 
of the tongue without demonstrable lesion, or a shght lesion on 
the t^ and edges, or the severe, beefj tongue m 68 per cent 
Eighlx'-six per cent of the cases had acid dj ^epsia and 89 per 
cent had excessive intestmal gas, 120, or 19 per cent , had the 
t\-pical stool of sprue, 79 per cent had. loose bowels gomg on to 
diarrhea, at times altematmg with constipation Constipation 
i\as noted as an outstandmg ^Tnptom m 48 per cent of the 
cases In the case that j ou have before you todaj , j ou will 
see that it falls in the category of the large majoritj of patients, 
namely, irregular attacks of diarrhea altematmg with consti- 
pation Other gastro-mtestmal sjTnptoms, such as nausea and 
lomitmg, loss of appetite and heat and bummg of the rectum 
are present m about one-half of the cases Aside from digestive 
sjTnptoms, the nen-ous sjTnptoms are also of considerable im- 
portance These patients are usuallj imtable and exatable 
The} suffer from astbema, sleeplessness, mghtmare, vanous 
irregular neuralgias, neuntides, and p^duc depression Loss 
of weight occurs m about 60 per cent of cases and of course, 

' anes mth the se\ ent} of the disease In our patient durmg 
seieral attacks the weight went dowTi ler} sharph As he 
graduall} improied, the weight went up to appromnateh what 
It was before he became sick 

Ashford notes m his cases a rather marked pallor m 56 per 
cent He makes no note of blood-counts in his cases, but the 
occasional occurrence of petechia: and disturbance of menstma- 
' Amer Jour Med Sci , 1923, 165, 157 
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\ tion in women, as well as the frequent pallor of his patients, 
are all indicative of anemia 

There is also a tendency to more or less prolonged remissions 
In tlie present case tliere are exhibited short remissions, while the 
marked general improvement in the patient suggests the onset 
of a prolonged freedom from s}'mptonis 

Laloraiory Findings —As far as I can find out, m tlie severe 
cases practically alwaj's there is development of well-marked 
anemia, while the majority present the blood-picture of pernicious 
anemia This I will discuss with you m a few nunutes The 
blood-count shows anemia of the red cells and of the hemoglobin, 
the red cells usually bemg decreased to a greater extent than the 
hemoglobin, so that the color-mdex is over one The red cells 
show anisocytosis and poikilocjtosis The leukoqtes are cor- 
respondmgly reduced and the dififerential counc shows relatively 
sbght change Fragihty of the red cells is usually withm normal 
limits, accordmg to C E Snnon * There is also a tendency 
to achylia gastrica The character of the stools I have already 
mentioned, but it is mterestmg to note that Ashford has found 
the Momha psihsis m a very large number of oiscs and also 
has found the momha in the tongue lesions The patient before 
you todaj', on admission to Chanty Hospital, presented tlie 
tj’pical blood-picture of penuaous anemia So typical was tlie 
picture that tlie diagnosis of permcious anemia was made m this 
case and was mamtamed some tune after his admission to the 
hospital Scrapmgs from his tongue were made several times, 
but we were unable to isolate monilia m the scrapmgs It was 
not until a few weeks ago that we were able to find the momha 
m the stools and successfully cultivate it Dr Butler, who 
found the monilia, reports the characteristics of his cultures 
as follows 

Cnilure of Stools Momha psilosis (Ashford) or Momha 
enierica (Castellam) is best isolated on glucose agar plates 
Microscopic exammation of the stool of Lieutenant D was made 
m tlie ordinary' way and the ovoid yeast-likc bodies found m 
great numbers A thin suspension of the stool w-as made m 

> Clinical Diagnosis, Lea & Febiger, Philadelphia, 1922, p 1057 
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stenle nonnal saline solution A capillary p^et was filled for a 
distance of 4 or 5 cm with this suspension and emptied mto a 
melted glucose agar tube which had been allowed to cool to 
about 40® C Three such tubes had been p^e^■lousl 3 ' prepared 
The capillarj' portion of a capiUaiy^ p^et was filled from the 
first melted agar tube and transferred to a second tube The • 
same amount was transferred from the second tube to a third 
tube, thereby making three dilutions The tubes uere thor- 
ough!}’ shaken after each transfer They were then poured mto 
separate Petn dishes and allowed to cool The plates were 
incubated for three or four dar^s, after which time small, roimd, 



Fig 167 — Low-power mic ro graph of culture of Montha pstlons 


elei-ated, white colonies appeared They were picked and ex- 
ammed for purity 

In makmg plates, if the colomes are contammated, the plat- 
mg must be repeated until a pure culture is obtamed Sub- 
cultures grow best at room temperature 'WTien the culture is 
pure It IS ready for the sugar broths Momlta psilons produces 
acid and gas m glucose, galactose, maltose, saccharose, and 
shght aad m dextim It is alkahne in htmus nulk, and appears 
as a heaty white growth on glucose agar slants 

The cultures of } east cells made from the stools m the present 
case fulfilled all the above criteria (See Figs 167, 168) We 
therefore ha\e no hesitancy m sa}’mg that pure cultures of 
1/ pstlosis were successfully cultivated 
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Eiwhgy — I have purposely disnussed the discussion of the 
etiology of sprue until toward the last, as I wish to discuss this 
phase of the disease rather fully and to bnng out tlie question 
also of the relation of sprue to pemiaous anemia Vanous sug- 
gestions have been made as to the causal factor in sprue It 
has been spoken of as a defiaenej' disease, as a disease of gland- 
ular msujffiaency, as a manifestation of a pancreatic disturbance 



Fig 168 — ^High-poner photomicrograph of culture of Mmtlta pstlosts 

of an mflammatoiy type, as an infestation with Slrongvlotdcs 
slercorahs, and as a combmation of several of these factors, vhile 
the ongmal theory of Thin was that the disecise nns due to some 
specific micro-organism Extensive study has failed to show an^ 
real evidence of micro-organisms bemg the cause of the disease 
Ashford truthfully remarks that the small number of acute 
cases which develop shortlj after the arrival of the patient in 
Porto Rico from the north and in whom the full sprue s}ndronie 
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appears o^ envhelminglj , sho^s that the disease is not dependent 
upon food defiaencj' or glandular insuffiaencj'- Of course, it 
IS impossible to prove from one case an>~thmg as to the etiologj 
of the disease, but in this patient we hai e here today there is no 
eMdence of glandular insufficiency , and his diet has alwaj s been 
that of an active, intelhgent man of suffiaent means to pay for a 
full and completely’ mixed diet Elders’ is an enthusiast on the 
idea of diet ha\Tng a direct relationship to the disease It is 
particularly and imdoubtedly'^ true that the majontj of patients 
that he has seen m the East Indies have an improperly balanced 
diet The same may be said to hold good of the nati\ es of Porto 
Rico but the occurrence of sprue m Europeans and Amencans 
uho ha\e gone to the Tropics and de\ eloped the disease there 
shows that the diet has no direct etiologic significance The 
question of the role that yeast plays m the disease has caused a 
heated discussion m the past few y ears, but it is not by any means 
a new problem In 1901 Kohlbrugge, according to Manson-Bahr, 
found a large number of y'east cells resembhng thrush fungus m 
the epithelial con ermg of the tongue and the esophagus His ob- 
servations uere confirmed by other obsen ers In 1913 hlanson- 
Bahr say s he found y east cells m tongue scrapmgs, the mtestinal 
mucus and gastric mucus, postmortem, and fungi were cultured 
from the spleen, hver, and kidney s My cotic development similar 
to this was not found m other fatal cases of diarrhea Shortly 
after this Ashford began to work m Porto Rico and has carried 
on his work continuously smce then, except for the mterruption 
of the Great War He claims that the moniha found m sprue 
belongs to a distmct speaes and he has called it the Moutba 
psilosts His conclusions are supported by some myxologists 
and demed by others Alanson-Bahr, m spite of his ad\oca(y 
01 the fungus theory of sprue, is not com-mced, howeNer, that 
the endence is suffiaently’ strong to proNe the case He says 
that the failure to culture the monilia from early' cases certamly 
may pomt against the yeast as a causati\e factor and he does 
not thmk there are suffiaent groimds for considering the Mon- 
tlia psilosts as a distmct speaes Castellani considers the mon- 
' Lancet, January 10, 1925, p 75 
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ilia as a secondarj’’ in\ ading growth in the intestines of the suf- 
ferer from sprue, and he likens it to the pathogenic organisms 
which grow and multiply in the lungs of those affected with pul- 
monary tuberculosis which bear no relation to the primarj disease 
as a causal agent Edward Jenner Wood, m this country, is a firm 
behever m the mycotic theorj of the disease, while Bastedo and 
Famulener* say that they are not read}'^ to accept Ashford ’s t heorj 
that the mfectmg organism is the specific M pstlosis, or that it 
need be any moniha Other obser\'ers, notably m France, could 
be mentioned who agree and disagree unth Ashford’s abl} mam- 
tamed thesis To my imnd, the most positive proof is the fact 
that Ashford has cultivated the monilia m 87 6 per cent of his 
sprue patients, while only 1 5 per cent of mdividuals Imng 
m the Tropics m endemic zones have been found to harbor 
the monilia Somewhat less convmcmg evidence is the positi\ e 
complement-fixation test mth an emulsion of M pstlosis as 
antigen m a large senes of cases 

Tlie Relationship of Sprue to Pernictotts Anemia — ^The ob- 
seiA'ation that sprue and pemiaous anemia are very closely re- 
lated IS not a new thought, but I confess that it was to me a new 
idea until I heard the paper of Dr Wood read before the Southern 
Medical Association last fall Smce then, m lookmg up the liter- 
ature on the subject, I find that it has been observed by numer- 
ous students of the disease that there is a ven'- close resemblance 
between sprue and pemiaous anemia Shortly after I heard the 
paper by Wood an article appeared m the Lancet by Elders- ad- 
vancmg very much the same general idea Thm, accordmg to 
Elders, was the first to make the obsei^^ation that the blood- 
pictures are frequentlj' essentiallj the same, and he mentions that 
numerous other obser\'ers have found the same thmg Nolen is 
quoted as sajung that it is sometimes impossible to distmguish 
sprue from pemiaous anemia Ashford® wntes "I confess mj - 
self unable to make up my nund as to what relation sprue bears 
to an anemia, pemiaous m all but the name, and apt to be asso- 

‘Jour Amer Med Assoc, 1923, 81, 2102 

•January 10, 1925, p 75 

’ Ann Clui Med , 1925, 4, 13 
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aated, as it is, witli achjlia gastnca That a large number of 
cases of sprue end fatallj’ with a blood-picture mdistmguish- 
able from that of pemiaous anemia is mcontrovertfble I 
ha\e blood-shdes with histones that should be convmcmg 
I wish to record one case of uncomplicated sprue with 512,000 
eij’throcj'tes per cubic millimeter and 14 per cent hemoglobm ” 
As keen a chmcal obser\ er as Dr E Libman,* m discussmg 
pemiaous anemia before the Association of Amencan Ph 5 *sicians, 
said that in the earlier meetings of the Assoaation he had stressed 
the importance of a comparatn e stud} of the two diseases, and 
that to him the toxic agents of these diseases seemed analogous 
m their action Wood has earned the argument of the duahtx of 
the two diseases e\ en further, and has presented some verj con- 
nnemg endence and arguments m fax or of the fact that sprue 
IS a possible type of pemiaous anemia Elders is thorou^y 
conxTnced that the two diseases are closely related, but he argues 
from a point of xiew which to me seems fallaaous, namel}*, 
that the}'' are both defiaencj' diseases and the differences when 
they do occur are simply manifestations of the same disease 
Elders, m his article, gixes the full blood-counts of 3 cases of 
sprue and shows that the blood findings are absolutely tj’pical 
of pemiaous anemia He says further that nearly all the chmcal 
pecuhanties of pemiaous anemia are found m tropical spme 
It IS obxnous from his blood-counts and the reports of others 
that this IS tme In spme there is a high color-mdex which is 
particularlj marked when the patient is sexerel}" ill and when 
the anemia is most pronoimced, and it graduallx approaches 
normal as the red cells and hemoglobm approadi normal Wood 
attnbutes a somewhat different pathogenesis to the two diseases, 
namel}, that Momha psiloszs is the probable cause of spme 
He has been able to isolate this }east m cases of pemiaous 
anemia In the discussion of Wood’s paper before the Southern 
Medical Association the pomt brought out b} Dr Fontame, of 
Memphis, seems to be the best argument against the duaht} 
of the diseases, namely, that there is not necessaril} ach}Iia 
pstnea m cases of spme, while this is a findmg which is con- 
‘Jour Amer Med Assoc., 1925, 84, 1869 
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patients several pounds of underdone meat a day, 2 liters of 
raw milk, small doses of cod-liver oil, and oranges or straw- 
bemes Inadentally, the so-called strawberry cure was one of 
the first cures used for the disease The patients take 2 to 3 
pounds of them a day 

In Lieutenant D ’s case we have forced mill- and ha^ e given 
Bacillus addophilus milk for the usual reasons that this milk 
IS administered and it has worked very well mdeed A day or 
two of fastmg except for the milk will reheve any diarrheal 
attacks It has not, however, caused moniha to disappear from 
the stools, nor do I beheve that it mil In addition to his 
dietetic treatment, consistmg largely of protems and fresh frmt, 
we have combated his anemia mth mtramuscular mjections of 
arsemc and he has taken iron by mouth 

Summary — I have attonpted today to show you the close 
relationship that exists between sprue and permaous anemia, 
to stress the dimcal manifestations of sprue, and to present 
to you the results of treatment seen m a case of sprue 
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A CHRONIC NEPHRITIS (HEMORRHAGIC) 

Case Histoiy — ^Walter L , a white male child, age se^n >ears, weighing^ 
45 pounds, was admitted into m3 service at the Touro Infirmary on February 
18, 1925 with the complaint that he had been passing blood m his unne 

He was the son of health3 parents, both of whom were twent} -eight 
3 ears of age, and had a sister three 3’ears old who was also well The famil3 
histor3 was negative with the exception of a miscamage at three and a half 
months of the pregnancy between the pregnancies of Walter and his sister 

It was said that Walter weighed 12 pounds at birth and was delivered 
in a normal manner He was breast fed exclusnel3 for fi\e months, when 
condensed milk was added to his diet After the eighth month other foods 
were added without causing any disturbance He had his first tooth at 
four months, walked at thirteen months, and talked at about the same time 
He had no infectious diseases before the blood was first noticed m his unne 
at the age of fifteen months At tw o 3 ears of age he had measles and whoop- 
ing-cough, and at four 3 ears he had mumps He bad had no other ailments 
There was no histor3 of pain referable to the genito-unnar3 tract at any 
time 

ll'hen fifteen months old his mother first noticed that his diapers would 
be blood stained This condition grew steadily worse He had made the 
round of doctors and other dimes and visited the Out-patient Department of 
the Touro Infirman where it was adiused that he be admitted for obsenation 

Upon admission Walter was found to appear to be anemic though he- 
was well dei-eloped and nourished His ph3aical exanunation was negative, 
with the exception that his tonsils were somewhat enlarged, his nasophai3'nx 
shghtl3 reddened, and there was some evidence of impaired hearing This 
latter condition dated from his measles when he had had abscesses of both 
®ars His teeth and l3mphatic glands ware also negative His blood- 
pressure 96/46 

The laboratory findings ware as followa 

Blood Hemoglobin, 45 pier cent, total red blood-cells, 4,850,000, total 
^hite blood-cells, 4500 

Differential count Small mononuclears, 35 per cent , large mono- 
nuclears, 2 pier cent , pxilymorphonudears, 54 pier cent , eosmophils, S pier 
cent , basophils, 1 pier cent No malana plasmodia Color-index, 0 46, 
platelet count, 280,000 
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Blood Wasscrmann negati\-e 

Coagulation time, three minutes, fift\ seconds 

Stool examination tos negati\e as to digcsti\-c disturbance and for para- 
sitic infection 

Urine examination Color, light straw with reddtsh-brow-n sediment, 
specific giUMt}, 1011, reaction acid, albumin less than OS per cent , sedi- 
ment, occasion'll granular east and blood-cast, hyaline casts, many red 
blood-cells, and few Icukoc\'tcs Otherwise the urine was nornnl 

Blood clicmistry Total non-protein nitrogen, 39 mg per 100 c c , 
urea nitrogen, 19 S mg per 100 c c , creatimn, 1 3 mg per 100 c c , uric acid, 
5 SO mg per 100 c c , dextrose, SS mg per 100 c c 
Phenolsulphonephthalcin test showed 
First hour, 3S 
Second hour, 20 

Is 

Aloscnthal diet showed a X'amtion in flexibility of 16 points Von 
Pirqiict and intradcrmal tuberculin reactions were ncgati\ c 
Sdiick test was positn c 
Dick test was positi%c 

Nose and tliroat culture negatiac for diphtheria 
Consiillaltons 2/19/2S Rocntgcnographic examination of genito- 
urinary tract without any injections was reported to be ncgatiac by Drs 
E C Samuel and E R Bowie 

6/-1/2S Roentgcnographic examination of sinuses and mastoid region 
WHS ncgatiM! 

2/20/2S Examination of eyes b\ Dr M Fcingold Ey e grounds nega- 
ti\c Examination of ears, nose, and throat b\ Dr A I Weil Ears normal, 
nose norma! Throat Tonsils moderately enlarged and show slight evidence 
of disease Pair sized adenoids 

6/6/25 The tonsils and adenoids were renioml under ethylene (70 to 
75 per cent ) Duration of anesthetic tw enty minutes 

6/22/2S Cystoscopic examination of genito-urinary tract under ethyl- 
ene was made b\ Dr A Welkin It showed bladder and pcKis of kidney 
to be ncgatii'c, and specimen from both ureters showed both kidneys func- 
tioning slowly and iinnc containing red blood cells Cultures negatire 
The patient was discharged from the Infirmary on 8/18/25 Ills weight on 
this date was 51 pounds 


Comment — ^Durmg the penod of his stay m the hospital tlic 
xarious tests were repealed from time to time, and in the mam 
they were practically the same, so tliat tliose gi\cn expressed 
the aa erage Some items of mterest may be mentioned m con- 
nection with tlie progress of tlie case After excludmg tlic \ anous 
foa of possible mfection, with tlie excepUon of the tonsils, it was 
deaded to haae them removed Consequenth’, tins was done 
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and without any \musual disturbance to the patient This 
had no effect upon the hematuria which contmued m the same 
amount Behevmg the bleedmg was from the kidne 5 'S we were 
reluctant m giiing a general anesthetic because of the nephntis 
He took the general anesthetic so well, however, that shortly 
thereafter he was given a general anesthetic again for a cj^sto- 
scopic exanimation He went through this ordeal also unevent- 
fully He was not given any opaque mjectibns for roentgen- 
ographic observation because of the behef of the source of the 
bleedmg and the possible hazard if the surmise with regard to the 
bleed was correct The result of the q^stoscopic exammation con- 
firmed our su^iaon as to the origm of the hemorrhage, as there 
was nothmg m the urethra or bladder, and the blood was found 
m the urme obtained from the ureters upon their catheterization 
There were at no time casts the size of the ureters, but, on the 
other hand, the casts were the size of the usual blood-casts of 
kidney ongm Our conclusions, because of these fiindmgs, the 
histoty of no pain, negative Roentgen-ray findmgs, and negative 
ph}sical findings, therefore, was that the bleedmg was from the 
kidnej 

The vanous drugs to increase coagulation and arrest hemor- 
rhage were tned without effect, and he was transfused with 300 
C.C. of his father’s blood given by the direct method This re- 
sulted m a decided dmunution m the amount of blood m the 
unne, but by the following mommg his urme was just as bloody 
as It had been The amount of blood m the urme was markedly 
mcreased the second day, bemg more than it had been at any 
tune This was only transient, however, as the next day the 
blood m the urme had returned to its usual amount 

Discussion — ^In attempting to amve at the cause of the 
hematuria m this particular mstance the following conditions 
must be considered (1) Drugs, (2) toxms, (3) mfections, (4) 
tuberculosis, (5) sj^ihihs, (6) malana, (7) new growths, (8) 
blood djscrasias, (9) medianical causes, (10) kidnej disease 

1 Drup could be definitely excluded, as there was no history 
of the p\mg of drup, and the case was under obsen'ation suffi- 
ciently for the effect of any drug to haxe entirely’ disappeared 
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2 Toxins could be excluded, (o) because all the known causes 
for the presence of toxins were excluded, (b) because all the 
organs of elmunation were functioning normally, and (c) the 
patient did not appear toxic. 

3 Infections both acute and chronic were excluded 

The i mme diate causes of acute infections were excluded be- 
cause (a) of the ph3'sical exammation, (b) of the duration of the 
hematuna, (c) of the absence of disturbance m temperature, 
pulse, and respiration, the remote causes of acute mfections 
because (a) of the histoiy, (i) the positive Schick and Dick tests, 
(e) the attack of measles followed the onset of the hematuna 

The chronic mfections were excluded by (a) the physical 
findings, (b) the absence of evidence of a chrome dram on the 
patient, (c) the general improvement of the patient while under 
observation even while the hematuna contmued unabated 

4 Tuberculosis was excluded by the (a) history, (b) physical 
exammation, (c) laboratory findmgs, (d) by the tubercuhn re- 
actions which were negative While a positive reaction may be- 
come less rehable as a diagnostic measure as the age of the mdi- 
vidual advances, a negative reaction is always of value 

5 Syphihs was excluded by the (a) family history, (b) 
history of the patient, (c) negati\e Wassermann, (d) adequate 
therapeutic test 

6 Malana was excluded bj’ the (a) history of the case, (b) 
physical exammation, (c) negative blood findmgs 

7 New growihs W'ere excluded by the (a) history, (b) dura- 
tion of the illness, (c) absence of tumor of the kidney, and of the 
bladder upon lystoscopic exammation Tumor of the kidnej'^ 
is a condition practically unknown m a child, and tumor of the 
bladder, though one of the most frequent of the abdommal tumors 
m the child, has a tspical clmical picture which was absent m 
this mstance 

8 Blood dyscrasias were excluded upon the blood findmgs 
and the clmical history of the case 

9 Mechamcal causes m the urethra, bladder, ureters, and 
pehns of the kidney were all excluded by (a) cystoscopic, (b) 
Roentgen-raj'' exammation, (c) the histoty of absence of pam 
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10 Finally, kidney disease must be considered, and it cannot 
be ruled out because the hemorrhage has been shown to be of 
renal origin Agam, the mcreased protem and unc aad m the 
blood and the presence of casts (both hy'ahne and granular) m 
the urme with albummuiia are conclusive evidence of a neph- 
ntis The presence of blood-casts mdicate that some of the 
bleedmg at least is co ming from the kidneys, but smce all other 
sources of bleeding of the urmaiy tract have been excluded the 
kidne}'s alone are to be blamed for the hematuna 

The hemorrhage has not been a paroxj'smal or penodic 
affair, and should not be looked upon as a renal hemophilia or 
renal epistaxis, but it has been a chronic contmuous bleedmg 
for five and a half years Much blood may be present m the 
urine in acute diffuse nephntis, and also copious hemorrhages 
may occur occasionally m granular kidney, but these hemorrhages 
are not to he compared with the hemorrhage m this case both as 
to persistence and duration 

Whether the hemorrhage antedated the other positive find- 
mgs or followed them it carmot be said, as there were no com- 
plete examinations made at the be ginnin g of the disease The 
absence of cardiovascular changes, uremic symptoms, retinal 
changes, and edema are of mterest m this case 

In conclusion, the case is one of nephritis, chronic m char- 
acter, with hemorrhage as its outstandmg symptom, therefore 
a chrome nephritis (hemorrhagic) 
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DENGUE FEVER, WITH SPECIAL CONSIDERATION OF 
THE ETIOLOGY AND TRANSMISSION 

The appearance of dengue fever m epidemic form m the 
Umted States, thou^ occurrmg at mtervak of one or more 
decades, is of mterest to the medical profession, and particularly 
the physiaan of the far South because, almost mthout exception, 
the visitations of the disease have occurred in this locaht}*^ 
Since dengue fever is of rather imusual occurrence in this country 
and rarel}’’ presents itself for clmical stud}-^ m hospitals, vre believe 
that a presentation of a dime based upon our chmeal and re- 
search expenences vrhich vere afforded by the late epidemic here 
at New Orleans may prove of mterest and value While dengue 
is rarely attended with mortahty, when unrecognized or not 
diagnosed it may cause considerable anxiety to the phjsiaan 
m attendance because sometimes the symptoms similate gra\e 
maladies, such as yellow fever, mfiuenza, and measles "WTiere 
the disease has occurred concomitantly or subsequent to j ellow 
feier m the same locahty, undoubtedly cases of dengue heve 
been wrongly diagnosed and treated as 5 ellow fever and recorded 
as recovenes In this connection it is pertment to state that the 
last epidemic of yellow fever m Louisiana (1905) was said to be 
followed by an outbreak of dengue WTiether or not such was 
the case cannot be determmed from the records It is possible 
that the febrile cases followmg m the wake of yellow fe\ er were 
mild forms of the latter, and not dengue or another disease 
entitj We belle^e tliat not enough attention has been paid 
to the differential clinical features of these two diseases which 
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might e:gplam, m part at least, the confusion heretofore ex- 
penenced m the diagnosis of 3 ’^ellow and dengue fevers It is 
noteworthy that the “rash” and leukopema are rarelj e\er 
absent m dengue fever, and m our ei^ienence present m fully 
98 per cent of cases, while these pathognomic signs never oc- 
curred m yellow fe\er, even m mild cases of the disease, as far 
as we can detenmne 

Dengue fe\ er is an acute mfectious febrile disease occurring 
m epidemic form m tropical and subtropical countries Endem- 
ically it IS a disease of the tropics, pre\ ailing m the Phihppine 
Islands, Porto Eica, and certam parts of equatorial South 
America In the United States epidemics of dengue have oc- 
curred as far north as Virginia (1888), but have usually appeared 
m the Gulf States It is espeaall}' noteworth} tliat for no saen- 
tific reason the disease has appeared as a forerunner, concomit- 
antl}- with, or m the wake of, j'ellow fe\ er \TSitations This fact 
perhaps more than anj’^ other led some clmiaans to regard the 
disease as a mild type of jellow fever, particularly as ccrtam 
cases of dengue are assoaated witli mucous membrane hem- 
orrhages and jaimdice 

Dengue fe^ er is called at times break-bone or dandy fever 
break-bone because the pams are often terrific, feelmg as if the 
bones are breakmg, and dandy fever because it occasions m 
many mstances a stiffenmg of the jomts uhich is noticeable upon 
ualkmg, and suggests a dandified gait 

The mcubation penod of this disease as demonstrated by the 
blood transmission experiments m the human by Ashbum and 
Craig, ^ Chandler and Rice,® and also by those who carried out 
successful mosquito transmission experiments, as well as the 
experimentally mduced disease in the lower animals by our- 
selves,® detenmned conclusively that the average is three days 

Symptomatology — ^The sj^iptoms of dengue fever are rather 
stnkmg and significaiit because of their se\ enty and suddenness 
The disease is ushered m commonly with a chill, fever, and m- 
tense pams o^er the body and a feelmg of oppression The 
febnle chart maj'^ present two aspects either a sudden nse rang- 
ing from 101° to 104° F , which lasts for four to slx day's, and 
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then subsides, or the temperature may present the so-called 
saddle-back cun^e, t c , a primary rise of sever2il degrees lasting 
two to four days, then an mtemussion lastmg from several to 
twenty-four hours, rarely longer, followed by a secondary nse, 
ha^nng a duration of twenty-four to seventy-two hours This 
second ele^atlon of the fever is usually milder than that of the 
pnmary nse, however, the secondary pyrexia may be more 
severe than the pnmary 

The pams are of an intense character and are usually located 
in the head, neck, back, and extremities, mcluding the joints 
The head pam may be general or confined to the region of the 
orbits Those m the body and extremities are at times so 
mtense as to render lymg m bed very difficult The jomt pams 
are occasionally accompanied by redness and swelhng Hyper- 
esthesia of the skm may occur The pams are notably intensi- 
fied by motion of the affected part 

Early in the disease with the onset of fever the exposed 
surfaces of the body especially present a blush or erjihema 
At this tune suffusion and mjection of the conjunctiva and naso- 
pharyngeal mucous membrane often occurs The erythematous 
condition of the skin of the face must not be confused with the 
rash or exanthem that occurs later and is one of the character- 
istics of the malady It appears to us that the early erythematous 
condition descnbed by some as the true eruption of dengue fever 
is nothing more than the ordmarj' pjTrexial blurii In our ex- 
penence with the ^idemic here m New Orleans the “rash” 
appeared on the second or third day after the onset of the fever 
and was characterized by shghtlj' elevated pinhead and larger 
maculopapules, not unlike m color, size, and consistency the 
roseola of tjphoid fe^er As to the location of the true exan- 
them, It appears more often on the face, neck, shoulders, chest, 
flexor surfaces of the arms, forearms, and the anterior aspect of 
the thighs The “rash” may giread to other parts of the body 
and m some cases become generalized E\en where general 
and regarded as typical the mch\udual lesions are discrete 
The eruption is usually e^anescent, lastmg at most two or 
three days, and is not followed by' desquamation At the onset 
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of the disease there are frequently symptoms referable to the 
upper respiratory tract which are stitogly like tliose of in- 
fluenza and measles, that is, there occurs suffusion of the eyes, 
injection of tlie conjunctiva, nasal and pharyngeal mucous 
membrane Often the patient has a dry cough and complains 
of photophobia As this occurs early in the disease, before the 
appearance of the “rash” and the leukopenia, one can readily 
appreaate how it may be mistaken for mfluenza or measles 

Gastro-mtestinal symptoms m dengue are not promment, 
although nausea and vomitmg occur in certam severe cases 
Durmg the epidemic here m New Orleans we encountered but 
one case wliicli presented black vomit This case also had 
intense jaundice, and its analogj'' to yellow fever under such cir- 
cumstances can be understood Hemorrhages from the various 
mucous membranes kave been reported m other epidemics of 
dengue Jaundice was seen in less than 1 per cent of the cases 
m Louisiana’s recent epidemic One case m particular Vt liicli was 
used for experimental etiologic study presented mtensc jaundice 

Enlargement of the superficial lymph-glands and spleen is a 
common occurrence m dengue fever In the experimental animal 
m which the disease was considered to be induced tlicre did not 
occur jaundice or hemorrhage upon mucous membranes, how- 
ever, like for the human disease, glandular and splenic enlarge- 
ment was a diaractenstic feature So frequently did this patli- 
ology occur that we regarded it as significant of the experimentally 
mduced disease 

In conjunction with the previously described symptomatology 
one of the most constant aids m the diagnosis of dengue fever 
IS the decrease of the white cells of the arculation The leuko- 
penia considered mth the “rash,” pyrexia, and deep-seated pains 
are chnically pathognemome of tlie disease Tlie reduction of 
the total leukocytic coimt may not be obsen’cd on the first or 
second day of tlie disease, but sooner or later durmg the course 
of the infection leukopema null become evident Usually with 
the fastigium, when the febrile reaction is at its height, the 
leukocj'tic depression is most marked As the infection abates 
there is a gradual return of the leukoq'tic count to normal In 
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our transmisaon espenments to the lower animals this leuko- 
cytic reduction m conjunction with the febnle reaction was a most 
striking and significant feature The depressant effect of the 
^’irus of dengue upon the leukocjiies could be better appreaated 
in the lower animal, particularly the gumea-pig, because of the 
filler normal leukocj'tic level (10,000 to 12,000) In this 
animal reduction m the white ceDs to 3000 was freouently ob- 
ser\ed 

The results of blood-cultures upon the ordmarj' laboratoiy' 
media ha^ e been reported negative bj’^ nearly aU m\ estigators 
Those earned out bj' us upon speaabzed media will be dis- 
cussed under etiologj 

Clinical Cases — As it is impractical to present m detail a 
large number of cases, we wdl onl 3 - enumerate a few that we 
regard as representative of uncompbeated dengue fever These 
cases among others afforded our material for experimental study 
of the transmission to lower animals and the mcentive for 
etiologic stud}' 

CiSE I — \a Italian girl, aged sixteen jears, gi\es a history of her pres- 
ent illness having been ushered m three days ago vnth a chill, followed by 
intense frontal headache, high fei er, and se\ ere pain over the body, more 
particularly the back and Ion er extremities The following day’ patient states 
that the pains became more general, and were made worse on motion of the 
affected parts WTien first seen by the attendmg phy’sioan, the second day 
of illness, her temperature was lOi” F On the third day of the disease the 
patient showed photophobia and a drop of 1 degree in the temperature, pams 
not so severe on motion Concomitantly with the recession in temperature 
there appeared a roseolar eruption on chest, arms, and face On this date 
15 C.C. of blood were withdrawn from the medium basilic vem, defibrmated, 
and portions used to moculate animals and special culture-media Four 
days after the onset of the illness the temperature was 101“ F , the total leu- 
kocvtic count 3000, and the rash at its maximum intensity On the fifth 
day the rash began to fade, and by the sixth day had entirely disappeared 
After the appearance of the rash the patient no longer complained of pam 
The febrile cliart of this case did not present the characteristic saddle-back 
curve The blood from this patient mduced in the experimental animal a 
febnle and leukocytic response analogous to that which occurred in the 
human 

CvsE II — A white boy, aged eleven rears, was perfectly well pnor to 
present illness, which began suddenly with chill, followed by high fever. 



920 


CBAmXS W mJVAL, TVILlIAar H HARRIS 


headache, photophobia, and cramp-hke pains in the arms and legs On the 
second day of the disease the temperature tos 103' F and the leufcocj-tic 
count 4500 At this tune the patient complained of aches and pains o\'er 
the entire body, but more se\-ere in the back of the neck (ocapital) The 
rash, macular in cliaracter, appeared o\'er the legs and arms on the third day 
of the illness The temperature tos normal and the eruption fading on 
the fourth day For this case there \ras no secondary nse in temperature, 
patient made a rapid recoverj and was perfectly well after an illness of one 
week Blood was obtained from this case for expenmental study on the 
second day of the disease 

Case III — A white man, aged twenty-sit j'ears, was stnken suddenly 
and complamed at the onset of illness of burning sensation in the c>’cs and 
pams in the back, arms, and legs, which, as patient described, seemed to be in 
his very bones The doctor who saw him that same day found his tempera- 
ture 102' F , and the following day noted that patient's forehead, chest, and 
arms were dotted with a discrete roscolar eruption On this da> the patient 
was greatly prostrated and visibly sick The leukocytic count was 3250 and 
the temperature 104' F Twenty cc of blood were withdrawn from the 
vein at the bend of the elbow and a part placed in 2 per cent citrate, and 
another portion defibnnated and Berkefeld filtered The citrated and filtered 
bloods were used for cultural study and animal inoculation This patient 
made an unei'entful recovery after an illness of seven days The rash dis- 
appeared on the fifth da} , or two days after its ippearance 

Case IV — A male, aged thirty-two years, nati\-e of New Orleans, had 
enjoyed good health until time of attack Headache and general malaise 
were expenenced on the morning preceding the illness In the afternoon of 
the same day patient was stneken on the street and taken home in a dazed 
condition Pulse at this time was weak and there was great prostration On 
the next day the temperature rose to 104' F , and patient complained of 
sewre pains and aches over the body Fifty hours after the onset of the 
disease the temperature was 103' F and the leukocytic count 4000 On the 
third da} of illness the patient broke out m a tj-pical roseolar eruption which 
lasted two days This case had a secondary nse in fever four days after the 
onset of illness which followed a remission of the temperature to normal 
Blood was wnthdrawa from the arm vein for experimental study at the time 
when the rash was at the peak. Ten da>a after the onset of illness this case 
was entirely well 

Case V — A married woman, thirtj-eight jears of age, native of Italy, 
residing for past ten jaars in New Orleans was seized suddenly with chill 
and fever, followed by headache and seierc pams in abdomen and legs This 
patient was admitted to hospital on the SLXth day after the onset of the dis- 
ease At time of admission patient was markedly jaundiced, complaining of 
nausea and pams in the bones of the lower extremities On this date the 
eruption was fading and the temperature was 103' F , leukocj-tic count 4000 
Patient states that rash appeared two dajs pretious to her admission to 
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hospital Blood \iras removed by venipuncture for expenmentation During 
the course of the disease the temperature of this patient described the tj'pical 
saddle back curve The jaundice persisted for a vreek or more after the fever 
had subsided Case made an une\entful recovery 

Case VI — A vrhite female, aged thirty -six years, iras a native of New 
Orleans Her illness began with chill and fever followed b> pains m the 
back and se\-ere headache The temperature remained around 104° F for 
two days, fell to normal on the third day, to nse agam to 101° F on the 
da} following A roseolar eruption appeared during the secondary pyrexia 
and persisted for forty-eight hours The leukoi^tic count on the fourth 
da} of the disease was 3500 Blood was collected from the arm vem on the 
second day of illness 

Case VII — Female, aged eighteen years, native of Nen Orleans Ill- 
ness began suddenly with a chill, followed by fever of 104° F Patient com- 
plained on first day of illness of severe headache and pams m the back and 
extremities On the third da} of the aisease a characteristic roseolar erup- 
tion appeared on the face and chest and faded rapidly tn o days later There 
was no marked rermssion of the fe^er during the eight days of illness The 
total leukocjrtic count in this case remained around the normal throughout 
the period of the disease Patient was bled on the fourth day of the disease 
and 12 c c of blood remoied for experimental study 

Case VIII — ^Female, aged twenty -four years, the onset of the disease 
was ushered in with dulls, headache, and pain in the back and lower extrem- 
ity On the first day of illness there was noted marked injection of the 
conjunctiii'a and coryza The temperature was 103° F , rash appeared 
generally over the body on the second day, and was of a macular vanety 
The leukocytic count was at no time lower than 5000 The temperature 
ranged between 101° and 103° F throughout the period of illness, which was 
Rtc days Twenty c c of blood were obtained for 5 tud^ on the second day' 
of the illness 


Mosquito Transmission — ^It is now generally recognized 
that the mosqmto is the intermediate means through which 
dengue fe\er is transmitted Varied results, howeyer, have 
been obtained from experiments earned out along this hne 
Graham* in 1903 was the first to diow that dengue is trans- 
mitted by the bite of the mosqmto He transported mosqmtos 
which had fed upon dengue patients to a remote area where 
dengue did not exist, and succeeded with them in infecting 
human yolunteers He also considered that he had ptoduced a 
'C 13 se\ere case of dengue feyer by moculatmg a man sub- 
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cutaneousl}’- with a peptonized normal salt solution containing 
tile sahvao' glands of a mosquito (Culex fatigans) uhidi had 
bitten a dengue patient twenty-four hours previous!} Car- 
penter and Sutton® obtamed tw'O positive results out of four 
experunents with mosquito moculation The mcubation penod, 
how'ever, W'as tw'o weeks, and the subjects were not sufficiently 
controlled Agramontc,® in Havana, studied an epidemic of 
dengue dunng wludi great numbers of Culex fatigans pre- 
vailed His efforts at transmission with tlic niosqmto proved 
negative Guiteras and Finlay^ likewise obtained negative 
results witii the Culex pipiens Bancroft® succeeded m trans- 
mitting dengue by means of the Stcgomyia fasciata, though lus 
experiments were performed m an mfected area, wdiidi vitiates 
the reported results Ashbum and Craig,* m tiieir attempt to 
confirm Graham’s mosquito transmission work, report 1 doubt- 
ful case m 9 bitten by the Culcx fatigans Cleland, Bradley, 
and McDonald® collected Stegom 5 ia fasaata (Aedes £Cg}pti) 
from tlie room of a dengue fever case Some of these insects 
were known to have fed upon the patient with tiie disease 
These mfested mosquitos were earned to a non-mfected dengue 
area where they were allow'ed to feed upon non-immune human 
volunteers The}'- produced dengue m 4 out of tiie 7 volunteers 
used m the experiment It is notewortiiy tliat no now cases 
de\ eloped in tins area Their experiments with Culex fatigans 
w’ere negati^ e These autliors secured blood from tlie cases of tlie 
disease experimentally produced, and by means of subcutaneous 
mjection mto non-immune volunteers occisioned dengue fever 
Chandler and Rice® m 1923, dunng a scourge of Stegomyia 
fasaata (Atdes aigj'pti) occumng in tiie same epidemic of 
dengue m which W'c were mtcrested, carried out mosqmto trans- 
mission experiments The} succeeded m transmiltmg the dis- 
ease m 4 out of 7 instances Their w ork was, how ever, performed 
m a prevailmg epidemic area, altliough they stale that c^ ery care 
was exercised to pre\ ent vitiation of the results by proper screen- 
mg and oilier methods of precaution 

In tlie present }car ( 1925 ) Siler, Hall, and Hitdiens,*® work- 
mg m Manila, stale that tiieir mosqmto transmission expen- 
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ments indicate that the Stegomyia fasciata or Aedes segypti is 
the agent of transmission for dengue fever, whereas the Cules 
qumquefasdatus or fatigans pla}^ no part in the transmission of 
the disease Their espenments, while earned out m an epi- 
demic area, were conducted along a carefully arranged plan 
whereby they considered that possible outside infection could be 
elnmnated 

Up to the present time the experiments which have been 
earned out for mosqmto transmission of the virus of dengue has 
not definitdy estabhdied a particular ^edes Whether it is 
the Aedes aegypti or some other qieaes that is the mode of 
transmission is yet to be determmed, smee the results of workers 
m this field are at variance The results as a whole, however, 
mdicate that the probable conveyor of this mfection is the 
Stegom3na fasciata or Aedes aegjiiti Regardless of which spedes 
transmits dengue fever, it has not been shown whether the mos- 
quito IS a simple mechanical earner of the virus or is a true defin- 
ite e host Eased on experiments Siler, Hall, and Hitchens*® 
daun that the nrus of dengue has a developmental penod of 
eleien dajs m the Aedes aegjpti before it is capable of mfectmg 
man This mosquito, accordmg to these authors, remains m- 
fectious for the rest of her life In other words, they consider 
that the mosquito is a defimtive host for the dengue virus 
Then: results with the Culex qumquefasaatus were negative 
Bancroft® previously found m experiments with the Stegom3ua 
fasciata or Aedes Jeg3pti that positive transmission occurred 
vith mosquitos that had fed on dengue patients ten to twelve 
da3-s prcMousty His results with mosqmtos that had fed fifteen 
and sexenteen da3’s before on dengue patients were negative 
Adibum and Craig* obtamed contraiy results both as regards 
the speaes of mosquito and the penod of time at which mfection 
of the human was possible These authors state that they 
obtamed condusue evidence that the disease is transmitted 
b3 the Culex fatigans The3’’ olso state that the positii e results 
were obtamed with mosqmtos that had fed upon dengue patients 
onl3 fort 3 '-eight hours premousty Chandler and Rice® recently 
detemuned that the Stegom3Ta fasciata or Aedes ajg3pti is the 
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mosquto concerned m the transnussion of the disease and is ca- 
pable of infecting in twenty-four to ninety-six hours after having 
fed on the blood of dengue patients 

The work of others with the human disease and our own ex- 
perience with the espenmental animal show conclusively that 
dengue fever is not directly transmitted from human to human, 
but requires some intermediate means of moculation 

Etiology. — ^With regard to the search for the causal exatant 
of dengue fever a number of mvestigators have experimented, 
and their results either have been negative or, where positive, 
have remamed unconfirmed Graham^ in 1903 obsen'ed withm 
the corpuscles of the arculatmg blood of human dengue cases 
peculiar bodies which he regarded as protozoal parasites He 
also observed the same bodies m the stomach of the Culex 
fatigans which had previously been allowed to feed on the 
dengue fever patient The finding of similar bodies m the 
mosquito led hmi to beheve that he had discovered the causal 
agent of the disease Although the parasitic nature of Graham’s 
corpuscular bodies are questioned, credit is due him through his 
mosquito eiqieriments for first railin g our attention to the exist- 
ence of the dengue virus m the circulation durmg the febrile 
stage of the disease The existence m the arculatmg blood 
of the specific agent and its filtrabihly through earthen filters 
that retam Sacdlus mehtensis and Vibno choler^e were con- 
clusively demonstrated by Ashbum and Craig m 1907 Couv)i“ 
reports the finding of ^irodietal organisms m the blood of 
dengue fever pnor to the onset of the febnle reaction, but not 
after the pyrexia was established Verwort,” from Sumatra, also 
reports the findin g of spiral organisms m the blood of dengue 
fever patients 

Like other workers, we considered that some spirochetal 
fo rm might possibly be the etiologic factor in dengue because of 
the prevelant opmion that the disease is alhed to j ellow fever 
whose leptospiral etiology has been discoiered by Noguchi” 
However, we have been unable, after careful and pamstakmg 
search of the blood from human dengue m vanous stages of the 
disease, and blood from the animal m which the disease was 
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expenmentally induced, to demonstrate any true spirochetal 
organism Likewise no such organism was observed m the 
speaal cultures prepared with the dengue blood It may be 
stated in this coimection that m dark-field work upon dengue 
blood and cultures that the filamentous red blood-cell extrusions 
ma} be mistaken for parasites because of the great similarity 
in moiphologj’^ assumed by these artefacts At times and 
under certam conditions these erjdiiocjiic filaments are ex- 
tremely numerous, espeaally m old blood and m cultures where 
blood has been used Careful studies, of these filaments show 
them protrudmg and attached to the red blood-cells Thej'^ 
mcrease m length while still attached, and later are mechamcally 
separated, fioatmg awa}’ m the medium as free filaments of 
^aI3^ng sizes and shapes These spiral forms and their molec- 
ular mmement may closely approach the morphology and 
locomotion of true spirochetes The fact that only a few of 
these filaments were obsen^ed m the fresh blood of the human 
case and in great numbers m speaal culture-media led us to 
consider them as possible livmg organisms We were reheved 
to know from our colleague. Dr Bass, that he had likewise ob- 
sened these erj-throcytic artefacts m certam dark-field work 
m connection with malaria and other bloods Later ue had 
no difiBculty m demonstratmg the same red blood-cell filaments 
in normal withdrawn blood Schultz®^ and Noguchi” have 
pomted out the existence of these erythrocytic thread-hke ex- 
trusions m all drawn bloods, and their similarity to wdl-known 
spnochetes Others besides ourselves who have mvestigated 
by means of the direct and cultural methods the blood of dengue 
for the specific purpose of detectmg a possible leptoqnral or- 
ganism, doubt the contention claimed by some that true spiro- 
chetal forms occur m the blood of dengue fe\ er patients 

The disco\er3 by Noguchi of a lepto^ira m yellow fever 
led Craig'* among others to predict that dengue was most 
hkelj due to a similar organism Craig based his opmion upon 
the followmg points of similarity for the two diseases Both 
diseases are caused by a filtrable micro-organism, they are 
transmitted from host to host b> means of a mosqmto, probably 
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the same speaes, the diseases are frequently associated in con- 
current epidemics, and at times the clinical aspect of dengue 
closely approaches that of 3 'ellow fever Craig furtlier behc\ed 
that work along similar hnes for dengue as was earned out 
b}' Noguchi*® for yellow' fever would reieal some spurodietal 
form of organism as the causal exatant of tlie disease For 
the same reasons we thought it likelj' that some spurodiete 
related to the leptospira might be found m dengue fever Our 
w'ork and that of others directed along this Ime have satisfied 
us, how'ever, that no such micro-organism is the cause of dengue 
fever 

Chandler and Rice,® Sder, Hall and Hitdiens,*® and our- 
seh es*® *® have earned out etiologic studies, using Noguchi’s 
methods for cultii atmg lughl}' parasitic organisms Repeated 
dark-field exammation of the fresh blood of dengue patients at 
x’anous stages of the disease, frequent dark-field exammation 
of blood-cultures on tlie speaal media deiised bj Noguchi, 
and, m our own work, the same procedures upon tlie expen- 
mentally mduced disease m the gumea-pig, ha\e constantl} 
failed to reveal any true spual organism 3h other words, smee 
experimental mvestigations have been durected specifically 
along Imes calculated to disclose a spunchete, it seems likely 
that if such was the cause it would ha^e been brought to 
hght 

The onlj' bodies found by us which m anj manner sunilatcd 
spirochetes were the red blood-corpuscle protoplasmic filaments 
which have ahead}' been alluded to Hall*® leiy recently des- 
enbed the findin g of the same filaments m the blood of dengue 
patients, and he likewise realized that tliey were of no ctiolo^c 
significance Li the work of Coax')** and Verwort*® upon the 
etiology of dengue the spiral organisms described seem simi- 
lar to tliese red blood-cell artefacts It is also to be noted 
that their observations were always made upon matcnals 
contaimng red blood-cells Verw'ort found m his cultures that 
the addition of lakcd blood was essential for subculture This 
m Itself suggests the ongm of his spirochete to be that of the 
er)"throc)-tic cell, as it has been shown by Noguchi tliat all 
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known fonns of leptospira -mil peipetuate m serum and plasma 
alone 

WTien It was appreaated by us that a complete investigation 
for the possible existence of a lepto^ira m dengue fever jaelded 
onl)’ negati\ e results, we approached the subject from a broader 
prospectus, endeavonng to find any form of micro-orgamsm 
that might be present Our experimental studies consisted of 
two divisions first, to obtain from the blood of dengue patients 
a micro-organism re^onsible for the disease which was earned 
out both through direct blood examinations and special cultural 
methods Second, the inoculation of blood from dengue fever 
patients mto the guinea-pig for the purpose of transmitting the 
disease Ha^ung succeeded m mducmg a specific reaction m these 
animals, we were afforded thereb}' a supply of dengue virus 
material 

From such cases of dengue as herdn desenbed, and from 
many of the gumea-pigs wherein the experimental disease had 
been transrmtted, numerous dark-field exammations and smear 
preparations were made with the view of detectmg any protozoal 
bodies Our efforts through these means yielded only negatii e 
results It was considered that cultural exammation would 
more likety prove of avail Although the culture-medium 
generally used for routme blood-cultures was employed, our 
efforts were espeaally directed to the usage of the media deidsed 
bj Noguchi for the cultivation of ^irochetes and the nrus of 
pohomjehtis Repeated cultures were made from the human 
cases and the infected gumea-pigs, but no micro-organism 
consistent with those generallj known could be foimd 

In cultures upon these specialized media, however, minute 
coccoid bodies were occasionally foimd, occumng m colony-hke 
masses, as diplococa and as short chains It was at first thou^t 
that these bodies were particulate matter denved from the ma- 
terials of the special food-stuff As distmct colonization was later 
shown m the culture-tubes, these bodies were studied more 
cnticalh, and finally considered to be a true Ining micro- 
organism These globoid “bodies” are ^el3' similar to those 
cultl^atcd bj Flexner and Noguchi*® from pohomjehtis They 



928 CHARUES W DUVAL, WILLIAM H HARRIS 


are minute “coccoids” measuring from 0 1 to 0 3 nucrons m di- 
ameter which readily pass the V and N Berkefeld filter They 
do not stam by Gram’s method or the simple dyes with the ex- 
ception of carbolfuchsm The vanous Romanowski methods of 
stainmg, particularly that of Giemsa, define more clearl}' this 
mmute orgamsm In regard to the usage of highly specialized 
protem media we recalled that Dr J V Cooke, while workmg 
m 'these laboratones m 1912 upon the cultivation of the virus 
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Fig 169 — ^Expenmental dengue in the guinca-pig 


of pohomjehtis, observed artefacts simulatmg bacterial colon- 
ization not only m his virus-moculated tubes, but also m the 
unmoculated controls The work of Laidlaw” and Tvort and 
Twort“ has also called attention to this possible pitfall These 
latter workers regard certam of the nunute bodies and their 
colonization m highly specialized protem media as crystalliza- 
tion processes m which calciunj and magnesium salts combme 
with fatty aads to form soaps We have carefully considered 
and compared these artefacts both m smear and “colony,” and it 
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is our belief that the globoid bodies for dengue fever are animate 
structures or true hving micro-organisms Subcultivation of 
our globoid bodies was successful through several generations, 
but as the cultures would eventuall}- die out, it is further 
mdicati\ e of \’iabihty If their occurrence and colonization were 
due to physical or chemical phenomena, their perpetuation 
should ha^e been unendmg The cultivation of these globoid 
bodies was possible both from the blood of the human case 
and the ezpenmental animal Their moculation into the lower 
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animal produced the febrile and leukocj tic reactions which we 
regard as experimental dengue fet er 

Animal Transmission — ^Blood obtamed from dengue fever 
patients (preferably durmg the height of the disease) was m- 
oculated mto the guinea-pigs This was emploj ed both defib- 
nnated and citrated and, in addition, a portion filtered through 
a Berkefeld filter These inoculations were accompanied by 
specific febnie and leukopemc reactions in a varjung percentage 
of instances Of 142 animals used for the mitial moculation 

^OIM gp 
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of blood obtained from 16 human cases, 42 animals, representing 
11 human cases, reacted characteristically The reaction usually 
occurred on the third day, with a range of from two to five days 
as the Inmt 

The reactions were dear cut, consistmg of definite febrile 
re^onse and distinct dimmution in the arculatmg leukocj'tes 
(see charts) The average leukocytic count ranges from 12,000 
to 15,000, although higher and lower counts m normal animals 
may be found The febnie nse produced was usually 105® F 
and higher The leukocytic count was generally decreased by 
4000 or 5000 The highest temperature recorded was 107® F 
and the lowest leukocytic count was 2000 The febrile chart 
often demonstrated the saddle-back curve as presented at times 
in the human dengue case No evidences of rash or mucous 
membrane hemorrhages were noted m the experimental disease. 
While many strams of virus obtamed from certam of the human 
cases could only be mamtamed through but few generations m 
the gumea-pig, others were propagated through twenty or 
more, and m one mstance, fifty-two generations 

Pathology — ^Regardmg the human pathology of dengue fe- 
ver veiy little can be said for the reason the disease has afforded 
too few fatahties Where death resulted from dengue fever no 
pathologic study accompames the report as far as we have been 
able to glean from the literature Li the epidemic studies by 
us we did not hear of a smgle fatality that could be attnbuted 
to the disease Undoubtedly the ^ecific morbid process is 
responsible for mortahty where the infection occurs m persons 
already suffeimg with some chrome or constitutional ailment 
or where those attacked are the extremes m age, that is, the very 
young and very old However, even m these reported mstances 
of mortahty there is no specific mention of the pathology 
The gross pathology occurnng in the hvmg case has already been 
mentioned, such as eruption, upper respiratory mucous mem- 
brane inflamma tion, jaimdice, arthntis, hemorrhages, lymph- 
glands, and qilemc enlargements 

In the experimentally induced mfection of the gumea-pigs 
by the moculation of dengue virus there occurs a rather constant 
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and diaracteristic gross alteration of the IjTnphoid tissues and 
of the spleen espedally, which organ often attains a size 
three to four tunes that of the normal The adrenal glands are 
also usually enlarged These gross changes form a fairly constant 
pathologic anatomy. 

The stnldng histopathology in the experimental animal con- 
asts of an endothelial proliferation occurring chiefly in the 
IjTuphoid tissues There are also degenerative lesions of the 
parenchymal elements for the internal organs, especially marked 
in the heart, hver, spleen, and kidneys 

Conclusions — In conclusion it may be said that the causal 
exatant of dengue fever has been defimtely proved to be filtra- 
ble, and to be present m the circulating blood of patients suffer- 
ing with the disease The speofic virus is found m the blood on 
the first da}' of illnpsn and as late as the febrile reaction persists 
Furthermore, it has been established that the disease is not 
transnutted by direct contact with the sick person or the fo- 
mites, but through the bite of the mosqmto which previously 
has fed upon dengue blood It is not proved which ^eaes of 
mosquito acts as the carrier, though the weight of e^^dence is 
m fa\or of the Aedes jeg}'pti or Stegomyia fasciata It is also 
problematic whether the mosquito is a definiti^ e host or simply 
a mechamcal conve} or of the \'irus of dengue There is verj' 
httle experimental e\udence in support of the \'iew that the \'irus 
has a complete cycle and requires two hosts m order to com- 
plete its development 

While the exact nature of the causal exatant has not been 
finally determmed, it is generally conceded that it is not a spiro- 
chetal form of parasite Dark-field and special tmctonal studies 
of the dengue material — Shuman, experimental, and cultural — 
ha\e failed m our hands to reveal any ^•islbIe spiral organism 
Wh have succeeded, howe^ er, m propagatmg in the lower animal 
(gumca-pig) and m cultl^ atmg m vilro under anaerobic conditions 
mmute sphenc bodies These globoid bodies were cultured 
from the blood of human cases and the blood of gumea-pigs 
m which dengue fe^er was e^enmentally mduced Growth 
colonization of these coccoids occur m speaal semisohd media 
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Stained preparations obtained from cultures appear as mmute 
globoids Trhich are arranged smgl)', m pairs, and m short cbams 
Here it should be mentioned that m studjong the moiphology 
and cultural characteristics of these “bodies” which we beheie 
to be liiTUg micro-organisms, we have fully appreciated the con- 
fusion that might anse from the presence of mert particles some- 
times seen m highly qiecialized protem media The morpholog} 
and pseudocolonization of such manimate preapitates or cij’Stal- 
lates are not, m our opmion, the mmute organism herem des- 
cribed The micro-organism readily passes through the Berke- 
feld filter that holds back a control culture of Bacillus p3 ocy- 
aneus The filtrate gn es nse to a characterisbc reaction m the 
injected gumea-pig, from which animal there can be obtamed m 
pure culture the same globoid bodies as were used for inocula- 
tion In the gmnea-pigs the response to culture injection is 
comparable to that occumng m the human case, and that 
induced by the mjection of human dengue blood mto this animal 
Therefore ve are of the opmion that this cultivatable globoidal 
micro-organism is of ettologic relationship to dengue fever 
The authors ha^e further demonstrated that dengue may be 
directly mduced m the gumea-pig with fresh human dengue 
blood and that the qieafic virus may be propagated through 
mdetermmate generations m this speaes of animal The ex- 
perimental mfection closely resembles dengue m the human, 
differmg only m the absence of exanthem The pnmaty feier 
follows regular!}' a definite mcubation penod of two to fi^e 
days, and after a twelve-hour or longer mtennission of the py- 
rexia there occurs a secondary nse m temperature which to- 
gether nuth concomitant leukopenia presents m the experimental 
animal a sjTidrome identical with that of the human disease 
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CLINIC OF DR. ALLAN EUSTIS 


CHAKiry Hospital 


TYPHOID CHOLECYSTITIS 

This }Oung woman has been ill for the past month and is 
now com alescent after a rather stormy period I wish to call 
jour attention to her well-nourished condition, and her dean 
moist tongue, although she has had fever ranging from 100° to 
105° F duimg this entire time Her illness started April 10, 
1925, with nausea, vomitmg, headache, and pain m the back, 
located over the right lower lung She was admitted to the 
serMce of Dr Maes with a diagnosis of acute cholecj'stitis, and 
operation for same was contemplated However, a total white 
count showed only 3250 white blood-cells and her blood agglu- 
tinated a culture of tj-phoid baolh m dilutions 1 40 and 1 80, 
with moderate agglutination m dilution 1 160 Blood-culture 
showed Gram-negative, short baolh, morphologically and cul- 
turally Bacillus tj-phosus I first saw her April 20th, ten days 
after onset of illness, when her prmopal complaints were nausea, 
^olmting, and pain m the nght side of abdomen m region of 
gall-bladder 

She presented the picture of a highly to-dc patient, with 
drj’, coated tongue, tjunpanites, temperature 104 5° F , pulse 
100, and respiration 22 

Exammation of chest was negati^e, as was also that of the 
ner\ ous sj'stem 

The abdomen was qmte tjunpamtic and the spleen could not 
be palpated Palpation of the region of the nght flank was 
acuteh sensitive, and it was impossible to difierentiate between 
kidney or gall-bladder as the site of pam The unne showed 
a specific gra\utj’’ of 1025, aad reaction, albumin present, great 
excess of mdican, but negatne for urobihnogen, bile-pigments, 
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acetone, and sugar Microscopic examination reiealed the 
presence of many h> aline, granular and finely granular casts, 
and manj pus-cells 


III 
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She was given a purgative enema consistmg of Epsom salts 
1 ounce, tmcture of asafetida 1 ounce, gl 3 ’cenn 6 ounces, and 
soap-suds 1 pmt, which was very effective m reducmg the tAun- 
pamtes, when the edge of the spleen could be palpated extend- 
ing on deep mqiiration about 3 cm below the costal margm 
Continuous proctodj'sis of 2| per cent glucose was started 
Dr Walther catheterized both ureters and reported as fol- 
lows “hlild bactenum of both kidnej's, organisms resembhng 
tjphoid baalh ” Both kidnej's were lavaged with 3 c c of 0 5 
per cent silver mtrate solution, following which temperature 
dropped to 97® F , but m a few hours rose to 102 5® F Two 
dajs followmg (April 30th), on account of the constant nausea, 
pam in region of gall-bladder, and the sudden appearance of a 
strong reaction for urobihnogen in the unne, it was decided 
to dram the gall-bladder Under ethylene and o'^'gen anesthesia. 
Dr Maes made a right rectus mosion “Exploration of kidney 
fossa revealed no thin g Liver very large and veiy^ red Gall- 
bladder smdl, contracted, and thick walled Aspiratmg needle 
revealed bile containmg flakes of mucopus Gall-bladder drained 
with a Pezzar catheter Usual closure of abdomen ” Culture 
of bile was sterile after fortj'-eight hours 

Nausea subsided almost immediately after recovery from 
anesthetic, and she was able to take fluids by mouch m the 
followmg twenty-four hours, while m forty-eight hours she was 
able to take and retam cereals, toast, and thick soups Her 
temperature has persisted, but at a much lower level and of an 
mtermittent ty-pe for the past week, and she is now on the road 
to recoierj' because she is able to eat and retam suffiaent nour- 
ishment not onlj' to mamtam her body tissues, but to replace 
that which was burned up dunng her period of partial starv'ation 

Discussion of Case — ^This case presents many mterestmg 
features 

First, the onset was more sudden than the usual tjphoid 
case, second, the s 3 Tnptoms were those of acute cholec 3 stitis, 
and third, the albummuna, with pus and casts m the urine, 
and pam m the region of the nght kidne 3 ’ suggested the possi- 
bihti of p 3 elonephntis The diagnosis of t 3 ’phoid fever was first 
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suggested by the low white cell count, and confirmed by positi\ e 
agglutmation tests and blood-cultures The failure to obtam a 
culture from the bile withdrawn from the gall-bladder does not 
negative the diagnosis of tj’phoid cholecystitis, as this has been 
the case m other mstances reported by Lothrop and others, 
although some observers have reported positive cultures from 
the bile 

Few cases of typhoid cholecystitis have come to operation 
dunng the acute stage, as most of them have been treated med- 
ically, but, where there is suffiaent nausea and reflex vomitmg 
to mterfere with proper nourishment of the patient, the mdi- 
cations for surgical dramage are self-apparent 

In typhoid fever the diet is the all-unportant factor, and a 
few remarks regardmg same may not be amiss 

Before discussmg the diet it may be well to consider the 
pathology of typhoid fever As you know, it is a bactenemia 
and the elevation in temperature is due to the hberation m the 
blood-stream of certam endotoxms hberated from the bodies of 
the tJThoid bacilh after they are killed by the several defences 
of the body In other words, the presence of fever denotes the 
circulation of a specific toxm, and when there is no more toxm 
circulating the temperature recedes to normal All efforts 
should be directed toward limi ting the toxemia to the specific 
toxm of the disease Mallory many >ears ago showed that the 
toxm of tj^ihoid bacilh is specific m that it stimulates pro- 
hferation of endothelial cells not only m Peyer’s patches of the 
ileum and solitary folhcles of the cecum and ascendmg colon, 
but also m the spleen, bone-marrow, mesenteric glands, and 
liver In t3’phoid fever, therefore, ue have a patient with 
anatomic lesions predisposmg to stasis m that portion of the 
gastro-mtestmal canal at which most rapid absorption takes 
place, and with a hver more or less defiaent m its normal func- 
tion It IS rational to assume that if toxic substances are formed 
m the mtestmes of the typhoid patient their effect will be more 
marked than m the normal mdividual 

My first impressions as to the influence of mtestinal toxemia 
on t>phoid fever patients were gamed durmg my early medical 
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career, as a rural practitioner, in the 3*ears 1907-1911 On 
account of my earher association with Prof. Chittenden, I com- 
bated any tendency to intestinal toxemia in all cases coming 
under mj' care, and I was impressed by the mildness of the 
symptoms m my typhoid cases as compared with those I had 
observed as an mtem, m which milk every' two hours was the 
standmg diet 

Warren Coleman has probably' been most mstrumental in 
forcmg the profesaon to a reah2ation that the average typhoid 
feier patient m the past was starved, and his work with Dubois 
on the metabolism of the typhoid fever patient has placed the 
feeding of the typhoid patient on a saentific basis These ob- 
seners diowed that the axerage typhoid fever patient requires 
or, 39 5 roughly, 40 calories per kilo of body weight per day to 
mamtam weight equihbrium and spare tissue combustion A pa- 
tient, therefore, waghmg 60 kilos (132 pounds) will require 2400 
calones per day* m the form of food to replace the energy lost 
by radiation of heat alone Coleman (Jour Amer Med Assoc , 
September 12, 1914, 63, 932-935) stated as early as 1914, “The 
body utilizes carbohydrate m preference to fat and protem to 
meet the mcreased demand for energy m tyqihoid fexer, just 
as It does m health when called on to perform additional work 
Consequently', carbohydrate should occupy' a promment place 
in the diet ” 

An analy'sis of many' typhoid fever diets m use m some of 
our largest hospitals shows an utter disregard for the fundamen- 
tal physiologic pnnaples underlyong the science of nutntion 
The first of these prmdples is that the need for protein m the 
diet aboxe the basic needs for normal tissue metabolism is m 
direct ratio to the amount of muscular energy expended Second, 
that protem taken above the normal needs of the body' exerts 
its specific, dynamic action m increasmg combustion or metab- 
olism Third, that the lumen of the gastro-intestmal canal is 
outside the body', and that food ingested is of no phyaologic 
use until It has been digested and absorbed 

I xnsh to impress upon y ou the fact that most prmted typhoid 
diets contam much more protein and fat than is needed, or can 
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be handled by the gastro-intestinal canal WTiile the ingestion 
of excess fat has not been demonstrated as particularly hannful 
m the presence of sufficient carbohydrate, the same cannot be 
said for protein I am well aware that many of our foremost 
chniaans deny the existence of such a thmg as intestinal toxemiSj 
and claim that the presence of an excessive amount of indican 
m the urine has little, if an}', significance clinically But, when 
one sees a dry, coated tongue, stupor and tjunpanites disappear 
with the elimination of mdican from the urine, m case after case 
extendmg over a period of nearly twenty years, ei'en though the 
patient may be mgestmg far less than his calorie reqiurements, 
one is compelled to consider the probable causative factor of 
some toxms of mtestmal origm 

It IS well to recall the experiments of Vaughan some years 
ago, in which he was able to duplicate in experimental animals 
typical t 3 ’phoid fever temperature curves by the mjection of 
spht products obtamed by the hydrolytic cleavage of pure 
protems Coleman recognizes the mfiuence of putrefactive 
substances from the mtestmal canal and advocates a high car- 
bohydrate diet with the idea of transformmg the fiora of the 
mtestmal canal from the putrefactive to the addophihc tjpe, 
which was shown many years ago by Distaszo could be easily 
accomplished by diet alone 

My plan of dietmg a typhoid fever patient, if seen early 
m the disease, before there has been much loss of body protem, 
is to keep the daily mtake of protem at approximately 0 5 gm 
per kilo of body weight, given in such form as buttermilk, 
clabber, yolks of eggs, and sweet milk if the patient is free 
from mdican, this latter bemg considered an mdex of protem 
putrefaction If there has already been considerable body 
waste, the daily allowance of protem is mcreased to 1 gm per 
kilo Fat is given to the point of complete digestion, the stools 
being watched for evidence of same, while carbohydrates are 
forced to the limit m the form of cereals, toast, crackers, vanilla 
wafers and sugar of milk, mashed potatoes, nee, fine hommy, 
and com bread 

I have expenenced best results by feeding patients three 
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times daily, gi\Tng them full meals, and between meals allow- 
mg no thing which requires digestion This dpes not prevent the 
administration between meals of frmt jmces or sherbets con- 
tainmg sugar of milk , which add to the calone mtake, but entail 
little or no work on the stomach It is impossible to feed a 
patient such a diet if he is highly toxic, ■with a dry, coated 
tongue, and in such an mdividual, before any animal protem 
is allowed, he is kept often for two days on frmt juices "with 
an abundance of flmds, and giien frequent salme flushes Pep- 
pemimt candj* sucked at frequent mter\*als 'will dean a tongue 
more readih' than the most effiaent nurse 'with an antiseptic 
solution I acadentallj’ discovered this durmg my rural prac- 
tice, and smce then have often used this simple method, thereby 
gettmg m carbohj'drates, and at the same time deanmg the- 
tongue and mcreasmg the desire for fluids 

I do not wish to be imderstood as proclaiming that such a 
procedure is ea^’’ to carrj’^ out after a patient has already been, 
staned, and whose tissues are desiccated However, I do not 
recall durmg the past eighteen years a smgle case of tj^ihoid 
feier under my care who, if fed early m the disease on such a 
diet mth constant attention gi\en to overcoming mtestinal 
putrefaction, pronded the patient has first been detoxicated 
before attemptmg to feed him, who has not enjoyed his meals, 
slept well, become free from most of the nen'ous sjTnptoms 
usuallj associated -with tj’phoid fever, and at the same time hav- 
ing a clean, moist tongue, •with freedom from tjunpamtes and 
diarrhea 

I have taught for several 3 ears that the drj , coated tongue 
and tjTnpanites mcluded m text-books as sjouptoms of tj^ihoid 
feier are not symptoms of this disease, but are sjTnptoms of 
improper fcedmg of the tj-phoid fe\er patient 

In this case under discussion the tongue became dean m 
fortj -eight hours, while the tj'mpamtes disappeared in twentj*- 
four hours and did not recur 

Summary. — 1 Acute cholecystitis maj comphcatc and be 
the predominatmg factor, as far as symptoms are concerned, in 
typhoid fei er 
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2 If it IS of such seventy as to interfere with the proper 
feeding of the t^Tphoid patient, the gall-bladder should be drained 
surgically 

3 In the feeding of tj-phoid fever patients carbohydrates 
should be the pnnapal food-stuff, w'hile constant attention 
should be paid to the prevention of intestinal putrefaction 
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DOSAGE OF INSULIN AND TABLE FOR ITS USE INSU- 
LIN ON DAY OF WEEKLY FAST. CELL RE-EDUCA- 
TION TO OVERCOME INSULIN SHOCK ACCOMPANY- 
ING HIGH BLOOD-SUGAR 

The literature on the subject of msuhn has become most 
extensive, and wnters are entirely agreed as to its value in the 
treatment of diabetes There are, however, some problems 
which still obtrude themselves as regards the methods of its 
use We find, for example, a considerable divergence of opinion 
respectmg the question of dosage, and m this discussion we diall 
be largely concerned with analyzing the question from this pomt 
of Mew 

Durmg the last two 3 ears m the Charity Hospital and Touro 
Infirmar}* of New Orleans, La , I have had the opportumty of 
obsening a large group of diabetics These, together with a 
considerable group of pri^ ate patients, furmdied the material on 
which these remarks are based 

The question of dosage seems to be a most weighty one 
Bound up as it is with the question of ultimate blood-sugar 
le\el, this latter question is a most important one to be 
determined 

It IS rather starthng to read from the hand of clmiaans 
of note that the}' are content with reaching a blood-sugar level 
of 196 mg For example, in a recent commumcation Ralph, H 
Major and Robert C Da^as* give a list of patients m whom 
blood-sugar le\ els of 345, 350, 225, and 196 respective^, because 
of msulin shock, marked the end of their attempt at further re- 
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duction They sa}’’, “On several occasions an attempt was made 
1, 2, 5, and 6 to lower the blood-sugar by mcreasmg the dose of 
msuhn, with the result that thej had a mild msulm shock In 
treatmg these patients the high blood-sugar values have been 
Ignored and diet and dosage of msulm have been based entirelj 
on urmary findmgs Such management has proved satisfactorj', 
although several of the patients uorr}' when their blood-sugar 
is elevated, though they have no sugar m the urme ” 

In conclusion they saj' “We hai e learned from the study of 
these patients that the estimations of the urmarj’^ sugar have 
been a safer gmde to therapy m this group of patients than the 
blood-sugar determmations ” We see that m all of the cases 
of Major and Davis mentioned in the paper quoted, they were 
content to mamtam their patients m a frankly diabetic condition 
apparently through the fear of a moderate msuhn reaction It 
cannot be denied that a patient who is sugar free, so far as the 
urme is concerned, is more comfortable than one who is excret- 
mg sugar Yet can it be mamtamed that we are domg our dutj 
by such a group of patients, unless we make a systematic effort 
to lower the blood-sugar level to somethmg hke normal^* 

I have had this same difficulty, and earher m my expenence 
suffered from the same fear of the moderate reaction as Major 
and Davis descnbe We kno\s that a certain improvement 
comes to the diabetic patient from even a moderate reduction 
of the blood-sugar level Most encouragmg is the disappearance 
of glycosuria and the relief from polyuria and itchmg I have 
had a considerable number of cases where I have been able to 
bring about a reduction m blood-sugar from mcreased dosage of 
msuhn, which seemed hopeless at first on account of reaction 
Table 2, which shows the level of a group of cases at which mam- 
tenance conditions w'ere mamtamed, would seem to bear out 
this conclusion I have nev'er encountered blood-sugars at the 
level descnbed by Major and DavTS, which could not be 
brought down considerably lower than their final mamtenance 
figure 

In the hterature of msulm, I have encountered only two state- 
ments as regards the dosage of msulm m its relationship to blood- 
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sugar Ira B Bartle,® in a paper entitled, A Surgical Use for 
Insulin, mentions a dosage of mgiilin determined about as fol- 
lows “2 drops of msnbn (U-20) was gi\en daily for every 10 
mg of blood-sugar in excess of 90 per 100 c c ” Campbell and 
Macleod,® m their most extensile article on msulin, have this 
statement “it becomes necessary to add 2 units of in su lin 
to the daily dose for each 0 1 per cent, if it is desired to lower 
the blood-sugar ” 

These two statements were evidently the result of clinical 
expenence on the part of the writers The safety of the pro- 
cedure could only be determined bj' applying the dosage men- 
tioned m a considerable number of cases and notin g the result 
We beheied that the higher coeffiaent of the two was more 
nearly correct, and this translated into units is 2 5 In order 
to apply this readily in the dime to the ordermg of daily dosage 
of insulm, with the help of Dr M A Young, of the Intern 
Staff of Touro Infirmaiy, I constructed a table based upon 
a differential of 2 5 umts of msulin per 100 c c m excess of 90 
The table is given on page 946 

In order to determme the safety of this method of controlhng 
the dosage we tabulated 31 cases now under treatment which 
ha\e reached maintenance condition, and compared the final 
dose of insulin with that which was computed m advance from 
Table 1 In the 31 cases the ai erage final dose is 47 7 umts, 
and the average computed dose by the table is 34 6 umts 

Of the 31 cases, 19 reqmred a larger dose than that com- 
puted, 7 reqmred a reduction, and 5 required no alteration 
whateier after the beginnmg of treatment Judgmg by our 
expenence m these* patients, we are withm safe hmits m usmg 
the coeffiaent 2 5 as the basis for our cable of computation 
All of these cases were treated as ambulant cases, and no senous 
reaction occurred "We see more often the necessity for raising 
the dose rather than for dunmishing it. Our a\ erages of dosage 
seems to be about 33 per cent too small, and we are tempted 
to maease the coeffiaent to, say, 3 umts Howeier, I should 
feel much more secure m recommending the lower coeffiaent, 
namelj, 2 5 
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TABLE 1 


For Determining Daily Dosage of Insulin 


Blood-sugar, mg 

Units, insulm 

1 Blood-sugar, mg 

Units, insulin 

100 

2 5 

i 295 

51 25 

105 

3 75 

' 300 

52 5 

110 

5 0 

! 305 

S3 75 

115 

6 25 

, 310 

55 0 

120 

7 5 

i 315 

56 25 

125 

8 75 

' 320 

57 5 

130 

10 0 1 

! 325 

58 75 

135 

11 25 ' 

' 330 

60 0 

140 

12 5 

335 

61 25 

145 

13 75 

340 

62 5 

ISO 

IS 0 

345 

63 75 

155 

16 25 

350 

65 0 

160 

17 5 

355 

66 25 

165 

18 75 

360 

67 5 

170 

20 0 

365 

68 75 

175 

21 25 

370 

70 0 

ISO 

22 5 

375 

71 25 

185 

23 75 

380 

72 5 

190 

25 0 

385 

73 75 

195 

1 26 25 

390 

75 0 

200 

27 50 

395 

76 25 

205 

28 75 

400 

77 50 

210 

30 0 



215 

31 25 



220 

32 5 



225 

33 75 

Reducfton 

230 

35 0 



235 

36 25 

Blood-sugar, mg 

Units iiuubn 

240 

37 5 



245 

38 75 

85 

—1 25 

250 

40 0 

80 

—2 5 

255 

41 25 ' 

75 

—3 75 

260 

42 5 

70 

—5 0 

265 

43 75 

65 

—6 25 

270 

45 0 

60 

—7 5 

275 

46 25 

55 

—8 75 

280 

47 5 

SO 

—10 0 

285 

48 75 

45 

—11 25 

290 

50 0 

40 

—12 5 


The above table is based on an allowance of 2 S units of insulin for eiery 
10 mg per 100 c c of blood-sugar m excess of 90 mg per 100 c c. 
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TABLE 2 


No 

Name 

Color 

Sex. 

Age. 

Imtttl 

blood* 

sugar, 

mg 

Blood- 

sugar 

after 

tnsolm, 

mg 

Esti- 

mated 

insulm 

need 

milts 

TnenTin 

dosage, 

final 

umts. 

1 

C.C.L. 

a 

M 

50 

266 

110 

44 

48 

2 

Mr UH. 

w 

M 

42 

170 

100 

20 

40 -h 

3 

Mrs. M A. R. H 

w 

F 

59 

306 

133 

54 

48 - 

4 

MIS.L.S 

w 

F 

46 

266 

105 

44 

92 -h 

5 

£ L. 

c 

F 

23 

234 

117 

36 

105 -r 

6 

bIrs.E.L. 

w 

F 

67 

160 

103 

17 5 

26 + 

7 

M P 

a 

F 

24 

143 

91 

13 

13 0 

8 

S G 

w 

M 

35 

181 

100 

22 

22 0 

9 

Mrs V V 

w 

F 

50 

258 

110 

1 42 

46 0 

10 

Mrs.^LS. 

vr 

F 

55 

215 

95 

31 

48 -b 

11 

Mrs.HL J 

M 

F 

39 

234 

no 

36 

20 — 

12 

Rn 0 S 

vr 

M 

48 

266 

80 

44 

16 — 

13 1 

Mrs.B H 

w 1 

F 

35 

190 

95 

25 

30 - 

H 1 

James G 

a 

F 

49 

332 

117 

50 5 

60 -h 

IS I 

C.H 

c 1 

F 

21 

320 

86 

57 5 

64-1- 

16 

1 W 

a 

F 

44 

250 

91 

40 

30 - 

17 

A W 

a 

M 

54 

210 

117 

30 

82 -1- 

18 

C.L. 

a 

F 

39 

166 

117 

19 

25 -1- 

19 

M P 

c 

F 

45 

400 

92 

77 

64 — 

20 

Mrs. M S 

w 

F 

61 

136 

95 

12 

28 -f 

21 


w 

hi 

55 

200 

125 

27 

54 0 

22 

ILD 

a 

F 

58 

306 

100 

51 

65 + 

23 

F W 

c 

M 

47 

160 

100 1 

17 5 

38-1- 

24 

Mrs-K C. 

w 

F 

58 

286 

125 

49 

55 + 

2o 

Mrs.0 R. 

w 

F 

30 

242 

86 

38 

-.0 + 

26 

I J 

c 

F 

37 

285 

100 

49 

33 - 

27 

Mrs. as 

w 

F 

43 

220 

105 

32 

40 -1- 

2S 

E.W 

c 

F 

48 

190 

126 

25 

47 ->- 

29 

1 D 

w 

M 

47 

230 

96 

32 5 

34 0 

30 

SItslM B 

w 

F 

60 

166 

137 

19 

100 -f 

31 

S B 

c 

F 

44 

195 

86 

26 

79-1- 






Average 

Average 

A\erage 

Average 






204 3 

104 9 

34 6 

47 7 


The si^ C+) indicates that an increase ol dosase nboie that onemallr computed from the table 
ifas eventually necessary 

^e sign (— ) tDd.cates that dosage onginally computed required reduction as the case progressed 
The si^ (0) indicates that the dosage onginalb computed from the table urns exact!} suited 
to bnag th** patrnt s blood>sugar to approximately 100 mg per 100 c.c 
Total wmte 17 (54 8 per cent ) Total male 7 (22 6 per cent ) 

Total colored 14 (45 1 per cent ) Total female 24 (74 3 per cent ) 


Our records todaj- are in marked contrast to those of a year 
ago before ■we began this method of msulin computation 

In using the table on page 94ti it is assumed that a daily diet identical 
in glucose equivalent ttiU be mamtained 

At the time of each blood-sugar determination the table may be used 
If the normal blood-sugar level has not been reached, a new daily insulin 
usage may be thereb\ easily determined before the nei.t penod 

If the blood sugar reaches normal the dose of insulm is maintamed m the 
absence of severe reactions Seventy of reactions call for additions of car- 
bohjdrate in the form of orange juice in gradually diminishing daily quantity 
until patient has become reaccustomed to lowered blood-sugar letel This 
new level can with patience usuallj be reached and established 

In the crent of rcachmg a hypogl>cemic IotcI, the table indicates the 
necessary reduction of insulin 
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Formerly, it often required weeks to arrive at the ultimate dosage 
to be given to a patient It was much more an affair of tnal 
and error than it is at the present tune by foUowmg this method 
The dose so determined, at the start, seems enormous, but, 
as we have seen, in the majority of cases a further addition is 
necessary Let it not be imderstood that one can fix on a dosage 
which shall be suffiaent for the enture treatment Too many 
factors operate to make this possible 

It can hardly be denied that one of the greatest benefits 
that comes to a diabetic under treatment is the rehef of the m- 
sular cells of the pancreas from the overstimulalion of contmued 
hyperglycemia It would seem to be correct, m theorj', that it 
IS most desirable to bring about this "msular rest” at the earliest 
possible moment Also it seems correct to estabhsh the opitmal 
dietetic conditions for the patient while the rehef is m process 
of accomphshment. By this optimal diet we mean, of course, 
a diet which furliishes the necessary quota of energy, protein, 
and essential vitamms 

One can easily infer that if such a system of treatment 
were proved to be correct, it would follow as a corollary that the 
treatment of diabetes would necessarily be best limited to those 
who have at hand the faahties of makmg blood-sugar deter- 
mmation I beheve that much of the confusion that exists today 
comes from a rather commendable desire on the part of some of 
us who have been teachmg this subject to find a method which 
should enable the doctor who does not possess these faahties 
to treat the disease At the present tune I believe that the 
treatment of diabetes should be m the hands of those who can 
properly control the case by blood-sugar determinations The 
technic of these determmations has been made easy for anyone 
who has had a moderate amount of laboratory trammg I 
do not believe that any student should be allowed to graduate 
m medicme who has not had such trainmg The situation is 
identical wuth certam surgical operative procedures, the per- 
formance of which IS not withm the scope of the average prac- 
titioner Lest I be misunderstood, I should say that m my opm- 
lon occasional blood-sugar determmations are mdiqiensable, and 
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I belle^e that he who cannot command them shoxild delegate 
the treatment of his cases, or at least have them checked oc- 
casionally bj' a competent laboratorj* 

C^SE I — C C L This patient is a colored man aged fifty-one He is 
a mmister and of more than the average intelligence for his race Five years 
ago he aeighed 245 pounds, height, 6 feet Since this time there has been a 
gradual loss of weight On admission to the Diabetic Clinic of Touro Infirm- 
aiy No^ ember 2, 1923 he weighed 200 pounds and was suffering w'lth neuntic 
pains in legs and general muscular weakness Polj una was troublesome and 
the patient complained of "nervousness ” The apex of the heart is found 
m the sixth intercostal space displaced 2 cm outside the nudstemal line 
A soft systolic murmur is heard No edema or dvspnea is found This man 
when first seen had a fasting blood-sugar of 400 mg per 100 c c , and on a 
diet composed of C 51, P 56, and F 125 he was excreting 35 gm of sugar in 
twentj-four hours After one month of simple dietaiy restnction he had 
lost 11 pounds m weight and his blood-sugar was reduced to 200 mg on a 
diet of C 31, P 29, F 69 (S61 calones) On this diet he did moderate work, 
excreting a trace of sugar The diet was obxaousl) inadequate and a clear 
indication for insulin existed -At the time wa lacked the experience wa now 
haia in ordering at once the insulin that the patient would probably need 
In this case onh S units ware gixan at first A gradual increase m the dose 
was earned out until it finall} reached 44 units, the present dose Now he 
recenas a diet of C 40, P 45, F 24 (1544 calones) with a glucose equixalent 
of 77 gm This diet is ample for his needs in point of energy value and pro- 
tein content All of his sjraptoms have disappeared and his weight (178 
pound's) has been stationary for eight months 


Our treatment m addition to the carbob5drate adjustment 
has been one of undemutntion and weight reduction up to eight 
months ago, smee which tune we have kept his weight stationarj* 
It might be suggested that a further weight reduction might 
enable us to use less insulin We hay e tried the lower diet, and 
apparently he is better on this one It is mj oyvm opinion that 
the fear of a large dailj dose of insulin m a patient who needs 
It IS today more or less imfounded Eight months hay'e gone 
bj and this patient’s regimen has been unaltered There has 
neyer been m this period a smgle semblance of a hj-poglj cemic 
reaction from msulm As expenence mcreases, I find mj self less 
and less afraid of Joshn’s “stilts ” 

This man uses a gram scale, weighs his food, calculates his 
diet, and tests his own urme, and admmisters his own msulm 
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Dumg his entire treatment we have used the veekly fast, and, 
since insuhn treatment, 5 units of msulm mcreased to 6 umts 
have been given on the fast day Dunng one period we gave 
him durmg alternate weeks the same quantify of food diMded 
mto six daily rations, with a day of fast, and the following week 
the same quantity in seven daily rations omitting the fast day 
He was more content with the arrangement, mcluding the fast 
day No appreciable difference resulted m the blood-sugar dur- 
ing these two weeks of tnal 

So far as I know, I am alone in usmg msulm durmg a iveekly 
fast day I have even used it to advantage, I believe, m more 
rapidly establishing restmg conditions for the pancreas m a 
number of cases that are able to get along mthout it otherwise 
I am still makmg obsen'ations along tlus Ime and may have 
sometbmg to report in the future 

The weekly fast throughout the course of this case was ear- 
ned out Just as soon as it w'as manifest that an adequate diet 
for the patient demanded the use of msulm, the weekly fast was 
contmued, with the addition of a mommg dose of 5 imits of 
msulm Here we were trymg to mtensify the effect of the fast 
with the msulm 

Not only were those da)^ free from any semblance of reac- 
tion, but on one occasion when he showed a constant fasting 
blood-sugar of 124 mg and was accustomed to usmg 40 units 
of msulm daily, m error, the 40 units ivere taken on the day of 
the fast No reaction of the shghtest degree was noted on this 
day Pre\70usly the patient had suffered reactions at 143 mg 
even on his usual diet, but, by Iratmng, these reactions had been 
overcome and he was quite comfortable on a new le\ el of nonnal 
range 

I can recall nothing m the literature of the subject which 
attempts an explanation of the results I ha\e repeatedly seen 
m the course of the re-education of the patient He becomes, 
as a result, accustomed to this newer established le\el, and sel- 
dom fails to exhibit correspondmg improvement of blood sugar 
The word travnng suggests itself, adapted from W S Plum- 
mer's description of the transformation that occurs in the thjTOid 
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gland in exophthalmic goiter vrhen a pathologic secretion is 
replaced by a normal one, even though in abnormal quantity 
I am convmced that cell training is what occurs in these 
cases At all e^ents the idea constitutes a workmg hj^iothesis 
which seems to satisfy the conditions 

Cases 9 and 27 (Table 2) were conspicuous examples of a 
readjustment to new blood-sugar conditions These patients 
reacted rather severely and constantly at first to the advent 
of a blood-sugar much above normal Now they are easily kept 
within normal 

I can testify that it took courage on the part of the patient 
and faith on the part of the doctor m the correctness of his idea 
to bnng them where they now are 

The case of this man is interestmg from several standpomts 
He imquestionabty should be classed as of a moderately se\ ere 
tj-pe The imtial blood-sugar before any restriction was exer- 
cised was 400 mg There has never been a smgle hospital day 
He has co-operated to the fullest The blood-sugar is now at 
normal leids He has been re-educated to this level The 
threshold of sugar excretion is, as is the case with all the cases 
I am today presentmg, high An effiaent control of such cases 
by means of urmarj' exammations alone is impossible 

It is rather stnkmg to note that, m this case, 6 umts were 
giien dunng a fast of eleven hours after a meal, and then hourly 
determmations of blood-sugar were made for three hours A 
gradual rise occurred and a subsequent twenty-four-hour deter- 
nunation shows a shghtly higher lei el than the preiuous morn- 
ing The nse after ins ulin (subcutaneous) was unexpected and 
suggests a mobilization of glucose greater than normal This is 
probabl) an insulm effect on the h\er 

TABLE 3 C C L 

Showing behavior of blood-sugar (in mg ) at intervals of 
one hour, tiro hours, three hours, thirt>-se\en hours, resp 
BS BS BS BS 

105 mg lOS mg IIS mg 107 mg 

Effect of 6 units of insulin gI^en Julj 25, 1925, one hour before first obser- 
Mition 
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We were so struck by the rise in blood-sugar that occurred 
in this case during the fast day that with the help of Drs J M 
Donald and M J Duffy, my interns at the time, we undertook 
to carry on somewhat the same procedure m 4 cases in the 
ward at the time All of them were well along m treatment, 
all moderately severe cases 

August 24, 1925 The blood was taken fourteen hours 
after the last meal Results are shown below 

TABLE 4 

Shows blood-sugar in mg per 100 cc. at varying intervals folloauig the 
giving of 6 units of insulin given to 4 patients and after a fourteen-hour fast 
Insulin given in all cases subcutaneously at 7 30 a U , August 24, 1925 


Name 


Khr 

l>f hrs. 

2}ibtS. 

Sfibrs. 

iyfbts 

37^4 hn. 

L L 

• 

137 

91 

no 

86 

93 

100 

M T 

160 

148 

124 

108 

95 

95 

124 

H T 

105 

100 

66 

71 

76 

91 

86 

M W 

105 

105 

93 

83 

83 

so 

95 


• No observations, blood clotted 

No reaction occurred in any of the 4 cases as the result of the insulin 
experiment in the fasting condition 


It Will be seen from the above that the behavior of all 4 
of these patients to msuhn durmg a fast is distmctly different 
from that of C C L as regards blood-sugar levels 

Case II — E L This young colored woman, aged twentj -four years, is 
a graduate nurse, and for some time previous to her admission to my service, 
November 4, 1924, to Charity Hospital, was employed m an institution in 
Louisiana The follon mg history was obtained 

Sugar bad been found m July, 1923, but under dietary restnction alone 
the unne became sugar free in December, 1923 She abandoned her dietary 
regimen from this time until January, 1924, when she found herself grad- 
ually becoming weaker, ana v hen sugar again appeared m her unne At 
this time her attending physician put her on 30 units of insulm and restneted 
her diet On August 1, 1924 the dose was increased to 40 units daily, which 
she contmued until August 15th Her dietary restnction was continued and 
she felt quite well, working constantly, and on a "moderate diet restnction" 
until October 24, 1924, when she complained of a "pain in the throat,” and 
at 10 p u was found in a coma She is reported to have had a blood sugar 
at this time of 500 mg , and 20 umts of insulin were given 
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TABLE S 


October 25, 1924 E L Day of first coma 


Time 

Insiilu units 

Blood^sugar ms 

9a m 

20 

445 

10 a M 

20 

440 

11 A"M 

30 

440 

12 m 

30 

380 

2pm 

30 

334 

4f m 

JO 

347 

Total 

160 



Fluids vrere given by proctoclysis and bypodermoclysis (presumably 
glucose soluhon) 

October 26th Still in partial coma, B S 72 Remamed in coma thirty- 
six hours 

October 27th Patient clear, B S 73 Put on diet “30 umts insulm" 
daily 

October 28th Pam in left buttock 

November 2d Deeply seated abscess of left buttock, e\'acuated 

November 3d Restless Rapid and deep breathing 

NoTCmber 4th Admitted to Chanty Hospital 

The condition of this patient November 4th, at the time 
of her admission to Chanty Hospital, vras most serious The 
breathmg was of the tj^iical Kussmaul type She had been 
in coma for thirly-ax hours, but could be roused for an instant. 
The breath re^ed of acetone and the uime ga^ e a marked re- 
action to acetone, and an intense copper reduction The eye- 
balls were soft. She was emadated, but physical exammation 
showed no abnormahty of note Dunng the forty-eight hours 
foUowmg no food of any kmd was given Fluids were adminis- 
tered m the shape of salt solution by mouth, h 5 ’podennocIysis, 
and proctodj-sis, and, as may be seen m Table 6, a total 
of 280 umts of insulm were given dunng the twentj'-four hours 
following admission The blood-sugar was reduced by this from 
444 to 200 Four hours after this treatment was begun the 
patient was consaous and awake No alkahes and no glucose 
were gi\en at any time Table 7 shows the diet and insulm 
gi' en dunng the month of her stay Her weakness was extreme 
and the general pains were such as to suggest a diffuse polj'- 
neuntis, but deep reflexes were never impaired The min d 
'ras clear after consaousness returned, but the muscular weak- 
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ness was most notable No attempt was made m this case to 
further reduce blood-sugar We deemed the dose (80 units) to 
be all we dared to give, and contented ourselves with a blood- 
sugar level of 200 mg Occasional reactions of mild degree 
deterred us from further increase 

December 10, 1924 This patient was admitted to the diabetic dime 
under my care at Touro Infirmary, and keeping up practically the same 
dietary, 40 — 32 — 100, with insulin 80 units daily During January, 1925 
she suffered intensely with pains in legs, and in the latter part of the mouth 
developed a left circumflex neuritis, followed by a Zoster, marking very dis- 
cretely the superficial distribution of the circumflex nerve A few cases of 
this occurrence have been noted in the literature It is of interest as it senes 
only to show that an active polyneuritis with this very typical manifestation 
in the circumflex region was existing wth the patient sugar free (from stand- 
point of unne) and with a blood sugar of less than 200 mg Amelioration 
was obtained by persisting in the insulin dosage and the prescribed diet, 
gradually diminishing the quantity of orange juice allowed when mild reac- 
tions occurred We were thus able to get the blood-sugar down to ISO with- 
out reactions The weight loss was considerable from pain and our usual 
quota of cod-liver oil, 10 c c three times daily, was given as part of the daily 
fat allowance Patient improved and went back to worL She is at present 
giving herself the insulin and keeping up the diet 

We believe that by patient work it will be possible to further 
improve this patient by re-education to lower the cntical level, 
so that a normal level can be estabhshed. 

TABLE 6 E L 


Second coma Admitted November 4, 1924 to Ward 40A, Chanty Hospital 


Date, 

• November, 1924 

Diet,C P F 

Blood-susar mg 

tnsulmimits. 

4 

Water only 

444 — 11 A M 
286— i3 30p m 

170 

5 

Water only 

190— 8 a m 

no 

Total in twenty-four hours 




280 units 


It IS not often that one is able to show, apparently m good 
health, a patient who has been through two episodes of diabetic 
coma One can remember the thnll that the early msuhn espe- 
nences brought m this regard Here is a patient whose insular 
need is 80 units to enable her to hve and work The final msuhn 
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TABLE 7 

E L 



DatCi 


Diet, C. P F, 




NoTexabtf* 1924 

gnu 

Sni* 

gxn. 

Blood-sasu tag 

Insulin umts. 

6 

34 

15 

30 

200 

140 

7 

51 

29 

65 

156 

140 

8 

61 

32 

66 


100 

9 





80 

10 

67 

32 

66 


80 

11 

61 

32 

100 

215 

80 

12 

70 

32 

100 


90 

13 

66 

32 

100 


75 

14 

61 

32 

100 


75 

18 


32 


240 

75 

29 

40 

32 

100 

240 

80 

December 






4 


32 


190 

80 


Discharged December 4, 1924 from Chanty Hospital 


dose constitutes a most excellent numerical coefficient of the 
pancreatic defidenc^' Certainly this is a mudi more definite 
expression of the seventy of the disease than is the highest 
possible glucose eqmvalent of a diet without glycosuna Meas- 
ured by the standard msulm dosage we should certainly say this 
pabent were a severe diabehc. She also has a hi^ threshold 
(160 mg ) and has to be judged by the blood-sugar and not by 
the occurrence of glycosuna Her blood-sugar we have not been 
able to reduce below 143, because she was satisfied with her 
condibon and went back to work I am qmte confident we could 
get her past the point of “reacbons” if she would give us the 
opportumti One comphcation which was of considerable inter- 
est occurred in the month of Februarj' Pams m the lep and 
weakness occurred at this time Pam in re^on of the left 
shoulder occurred and m the circumflex area This was followed 
by a vesicular eruption in the same region — a tj^iical zoster 
ctrctimflexis This has been the subject of speaal communica- 
tion by one of the French authors 

It wiU be noted that this patient was not fed during coma 
Indeed, there were two full daj's and an mten'ening ni^t 
that fimds by mouth were gjven and hj’podermodj-sis (water 
and salt solution) and no carbohydrates Also it is of note that 
no alkahes were used Patient was consaous and awake four 
hours after treatment was started 
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Case III — M E Our ncact patient is also a colored woman She u 
a laundress and her age is lift} -two She was admitted to m% seniec m 
Charitv Hospital, September 2S, 1923 

She ga\c a histora of weakness and intense aulanr pruritus The onset 
was apparently one a car prcaaous to admission On admission the unne 
showed sugar, moderate reaction onla , but the blood sugar was 266 mg per 
100 c c She aims at once placed on a computed diet and giaen insulin in 
gradually increasing doses, beginning with 6 units daily We were able to 
get her aery promptfa' sugar free and discontinued her insulin She was 
discharged from the hospital Noa-ember 12, 1923, with blood sugar of 200, 
to be caret! for in the diabetic clinic. She did not apply for admission 
to this clinic (Diabetic Clinic, Toiiro Infirmary) until March 13, 1924, when 
an acute respiratory' infection occurred which caused her to suffer some 
general pains She had been instructed in computing her diet while in 
Chanty Hospital, and without any supcraasion had adhered to the diet pre- 
senbed from December 12, 1923 to March 13, 1924, avith the result that her 
blood sugar had diminished from 200 to 1S3 when next seen, A few days of 
further restriction siifTicient to bring the blood sugar down to an arerage 
fasting level of 133 on a diet composed of C SO, P SO, P 100 rurther 
restriction (in calones) would cause too much of a weight loss, and was not 
earned out A second course of insulin units (8 daily) was giren with the 
diet unchanged, and under tins blood sugar averaged 100 She was appar- 
ently just as well wath blood-sugar 133 as at the lower levels and the in'ulin 
wns discontinued once more 

This case is of interest because of the lugh tlircshold of sugar 
excretion, 250, because of the success in having her after two 
weeks’ sojourn in the hospital sufHacntly instructed to carrj' 
out her diet and make her own urinan’ tests awaj from all 
medical supervnsion 

Tlie patient herself cannot read or wntc, but ncvertliclcss 
slic now admmisters insulm to herself and keeps her diet with 
the help of her granddaughter, a girl of fifteen, with a satis- 
factory degree of accuracy 

One IS struck by tlie frequency' willi w'Incli one encounters 
a high tlircshold of sugar excretion in tlicsc cases This factor 
makes necessary the penodic blood-sugar estimates of tolerance 
Her status w'as as follows 

August 30, 1925 

Diet C 31, P 42, r 61— calorics 841 

30 units of insulin Blood sugar 133 

Companng this with May S, 1924, when we find a diet C 42, P 29, F 
52 — calones 752 — glucose equivalent, 61 gm insulin, 5 units blood sugar, 

no 
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Apparently a loss of tolerance of ISO per cent has occurred 
accompanied by a gain of weight of 152 to 158 pounds This 
gam m the low diet causes doubt as to the vahdity of the figures 
obtamed from the laboratory (B M R +18) At no time has 
there been given to this woman a diet equal to her theoretic 
dail) calonc need (2010 calories) The maximal diet has been 
1550 calones smce the be^nmng of treatment, the average diet 
dunng the last six weeks, 1201 calones It is most necessary 
]ust now to keep up her restnction and to combat the gam'm 
weight She is now takmg 8 units of msuhn daily 

A suri'ey of a large senes of diabetics convmces one of the 
necessitj* for keepmg obesit}* foremost m rmnd m planning the 
management of the patients who are o\erweight 

You will notice that all 3 of the patients I ha\ e presented 
for jour attention are of the colored race You will notice also 
that m Table 2, taken from my Touro Chmc records by 
dates, it happens that 14 out of 31 of these cases are colored 
patients In this clinic at large the colored patient predomi- 
nates 

I haie chosen these 3 colored ambulant cases to show to 
jou and to my colleagues in the South how possible it is to 
secure the co-operation of the negro in carrj-ing out dietary 
measures m diabetes Lnung in the South, and as I thought, 
knowing the negro, I have been verj' much surprised at the re- 
sults obtamed m this regard The dietitians haie often com- 
mented to me on how much more readily the negro could be 
mduced to take a diet composed as largelj* of 5 per cent ^ ege- 
tables than are the white patients He is more used to tj'pe 
of food 

I ha\e adopted the plan of gi^•mg at the earhest possible 
tune a diet which is comfortable to negro patients By so doing 
I ha^e a\oided the large number of mitial desertions which was 
my experience sex eral j ears ago 

One can usuallj' find someone m the family to superxise 
the dietarj measures and to gi\e the insuhn, if such is neces- 
sarj I hex e a number of patients on a hi^ dosage who, like 
E , cannot read or xxnte Some are less fortunate than she 
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in having “education” members of their families to do this for 
them. 

The diet cards of Joslin* have been of enormous service to me 
in giving instruction to laymen and medical men regarding the 
ordering of diets Even with the assistance of a skilled dietitian 
they have a very decided use in an out-patient dime. 

My thanks are due to Drs. Ben E Nelken and S B McNair 
for material assistance 

In conduding, let me urge perseverance m brmging the 
patient to something approachmg a normal blood-sugar level 
even in the face of mild reactions at first, if this is not done, we 
have surrendered ignominously and have abandoned the patient 
to his disease, just as surely as was the case before msuhn when 
compromise diets were the rule Re-education of the patient 
must occur before success can come to us in diabetes This re- 
education must indude his entire being, physically and psycho- 
logically speaking, and must extend to the habits of his ultimate 
cell life 
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ToTTRO iKimiARY 


PITFALLS IN THE DIAGNOSIS OF DIABETIC COMA 
^ 

1 Diabetic Coma Without Eetonuna 

2 Coma, Non-diabebc, With Glycosuna and Hyperglycemia 

The diagnosis of diabetic coma diould be, it would seem, 
^elatl^ely simple There are, however, many pitfalls In a 
patient known to lla^ e diabetes it is usually easj"^ to recognize 
the signs of the oncommg coma The characteristic h 3 ’peipnea, 
which maj' deAelop mto the classical Kussmaul air-hunger, the 
drowsmess, the restlessness, the pecuhar acetone odor to the 
breath are signals which pomt the way to the correct diagnosis 
The findmg of acetone, diacetic aad, and sugar m the unne 
establishes the diagnosis on a firm basis Further refinements 
of laboratory mvestigation m recent j'ears, such as the deter- 
nunation of the carbon diosid tension of the alveolar air and the 
carbon diovid combinmg power of the blood-plasma make it 
possible to estimate the impairment of the alkah resen’e of the 
blood and hence to express the seventj’’ of the condition m 
almost mathematical terms The difficulties m the diagnosis, 
therefore, he not so much m this direction, namely, the recogni- 
tion of the diabetic coma m a patient m whom we have had 
reason to watch for it and to fear it Even here, however, some 
difficulties arise, for a known diabetic may become comatose, 
as Root^ has shown, not because of his diabetes but because of 
some intercurrent condition, as, for example, septicemia, men- 
ingitis, cerebral hemorrhage, or an uremia Root* reports one 
case of streptococcus memngitis m a known diabetic patient 
where the fact that the carbon diond combining power of the 
blood-plasma was forty-six ^olumes per cent, ruled diabetic 
coma out of the question and made it necessary to search for 
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another cause for the coma There are two other factors which 
may well serve to confuse m the case of a person knoiro to be 
diabetic Both of these have arisen, as Root^ points out, since 
the discovery of insulin Fast, the coma of a diabetic patient 
may now be not a true diabetic coma but the coma of msuhn 
overdosage Second, diabetic patients ivill now live very much 
longer and more of them will reach the “uremic zone of old age ” 
The differential diagnosis between msuhn coma and diabetic 
coma will rest, of course, upon the exammation of the urmc for 
sugar and for ketone bodies, or, better still if possible, upon the 
determmation of the blood-sugar level There are usually many 
symptoms pomting to the msuhn overdosage long before the 
coma occurs, nervousness, apprehension, abnormal hunger, pro- 
fuse sweatmg, exatement, disorientation, and sometimes even 
mania I have never seen msuhn coma without some of these 
prodromal phenomena, but, of course, it is qmte possible that 
such of them as a patient might have could occur while the 
patient was qmte alone He might, therefore, be found deep 
in his coma without any knowledge on the part of others of any 
previous symptoms Such a patient is usually drenched with 
perspiration and the pupils are usually widely dilated The 
diabetic coma patient, on the other hand, has usually a dry 
skin, even where the surface is cold, as it usually is m the later 
stages The eyeballs are soft, the patient with msulm coma 
does not present this charactenstic phenomenon The differ- 
ential diagnosis between uremic and diabetic coma m a known 
diabetic is even more difficult I shall discuss this further when 
I relate to you one of the histones 

We may not even assume that a diabetic patient whose unne 
gives a Burgundy red color with feme chlond has diabetic coma, 
for this reaction may be produced, as you know, by salicylic 
add or its denvatives We must not fail, therefore, to test such 
a reaction still further by boiUng, if the reaction is a true one for 
diacetic acid, the Burgundy red color disappears on boiling, 
if It IS due to sahcylic acid, the color remams 

It is unfortunately true that many cases of diabetes go un- 
diagnosed before the onset of coma It has been my fortune to 
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see a senes of coma cases m whom the disease went imrecogmzed 
for manj* long months in spite of topical sjTnptomatolog)* I 
recall the case of a 3 oung girl about thirteen m whom the air- 
hunger was so se^ere as to cause a “tirage” such as is seen m 
laryngeal diphtheria or other obstructions of the larynx WTiile 
she was m this condition she was seen by a phy^sician whom she 
had neier preinously consulted and who was ignorant of the 
numerous wammg si gnals of the disease which had been present 
for nearl}' a year His first impression of her was that there 
must be some laryngeal obstruction, and it was only' after a 
laryngoscopic ex amin ation had proved negative and after he 
had made a urme exa min ation that the proper diagnosis was 
established 

Our greatest difllculty arises when we are confronted with 
fully estabhdied coma in patients whom we have never prexnously 
seen and concemmg whom we can obtam only a fragmentary 
histoiy a misleading one, or even no history’ at all I shall not 
attempt here to enter mto a discussion of the differential diag- 
nosis of the vanous causes of coma An enumeration of them 
will suggest to a large extent the mvestigations which we must 
undertake m order to differentiate between them, trauma with 
concussion of the bram or fractured skull, morphm poisonmg, 
cerebral hemorrhage, meningitis, and encephahtis 

I wish now to relate to y'ou several cases which illustrate some 
unusual pitfalls 


Case I — Mrs Z,No 2021, age forty-four Wasseen June 19, 1923, about 
noon She had been in profound coma since 7 o’clock of the precedmg even- 
ing The surface was hot, the cheeks flushed, she was markedly emaciated 
The mouth was ^•erJ dry, the tongue parched and red Respirations were 
deep, 34 to the minute Pulse was full and regular, 101 Pupils were mod- 
eratcK contracted and did not react to light The e\'eballs were soft The 
heart and lungs were normal The abdomen was flat The liver and spleen 
were not felt The unne gaie a hea\’> reduction with Fehlmg’s solution, 
but showed no acetone and no diacetic aad The blood-sugar was 760 mg 
^r 100 c c of blood at 10 30 A M She was given SO units insulin (iletm 
H-10) at 12 30 p M At 2 IS P M the blood-sugar had fallen to S32 mg per 
100 C.C of blood 3.30 P m she was giTCn 20 units of insulin intra\enously 
5 P M the blood-sugar was 314 mg per 100 c.c of blood 7 30 P m 20 units 
of insulin subcutaneousi} 10 p w blood sugar was 283 mg per 100 c c of 
^oi« 0 ' 6i 
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blood, 10 umts of tnsulm subcutaneously June 20th, 3 30 A M S units of 
insulm subcutaneously 12 30 p u blood-sugar was 83 mg per 100 cc. of 
blood The patient had begun by 7 P M of June 19th to complain when she 
was stuck with the needle, and by 11 p m she aroused when spoken to and 
extended her tongue when she wras requested to do so By 8 A M , June 20th, 
she was wide awake and answered all questions It was possible subsequently 
to adjust her diet and her insulin so that she gained strength and weight as 
IS usual wfith such cases At tio ttme dtd her unite show acetone or dtaalte 
acid, although there w/as subsequently a rise of the blood sugar to a level of 
388 mg per 100 c.c , on the fourth day because of inadequate insulin dosage 
This patient did very well until November, 1924, when because of an acute 
infection and a gross violation of her diet she came again to the verge of a 
coma This time, however, she was merely somnolent with some hyperpnea 
The urme showed 2 per cent sugar, a strong acetone reaction, and a trace 
of diacetic acid The blood-sugar level on the second admission (November 
19, 1924), wras S92 mg per 100 c c of blood It was again quite easy to rescue 
her from the coma and she has subsequently done very well, gaming con- 
stantly in strength and weight She went from 81 pounds in July, 1923 
to 1121 pounds in August, 1925 The urine had never shown any abnormality 
other than the sugar and at the time of the second admission acetone and 
slight diacetic acid The blood-pressure was 130 systolic and 78 diastolic 
This patient finally died in coma durmg November, 1925 She had 
developed extensive edema in the month previous In the final coma there 
was no impairment of the alkali reserve of the blood The urine showed no 
sugar or any ketone bodies, although the blood-sugar level rose to 28S mg 
per 100 c c when uncontrolled by insulin Her blood-pressure was 196 sys- 
tolic and 100 diastolic There was evidence suggestive of an intracranial 
hemorrhage, the face becom ng asymmetnc, the tongue being protruded to 
one side, and the leg and arm of that side becoming flaccid 

Summary , — ^The diabetes of the patient, though character- 
ized by a classical S3Tnptomatology, was not diagnosed until 
she was in diabetic coma No diacetic acid was ever present 
m her unne thou^ no doubt exists m view of the history, the 
other findmgs, and the results of insulin treatment that the 
first two comas were purely diabetic Evidence of a coexisting 
nephntis was finally found 

Case n. — Miss D , No 2374, age fifty-seven Was seen in consultation 
on May 29, 1924, about 9 pm She had gone into coma about 7 pm Her 
physician said that the patient had been m good health until 1919, when she 
had influenza and developed signs of heart failure She had, however, paid 
very little attention to her condition until 1923, when the swelling increased 
and she had, besides the edema of the legs, some fluid in the abdomen She 
■was kept in bed ten weeks at this time Later she was able to go about to 
some extent, but the condition soon returned and she was again forced to 
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go to bed She had been in bed some three or four months pnor to Ma>, 
1924 For some time she had been passmg great quantities of urme, but this 
fact had been attributed to the diuretic drugs irhich had been given The 
edema and ascites had disappeared In the past year she had lost 75 pounds 
It vras said that at the last unnalj’sis three vreeks previous to her coma no 
sugar had been found Sugar had been found m the unne for the first time 
on the mommg of May 29, 1924 That afternoon she became very restless 
and dyspneic, for this her doctor ordered a tablet of dialacetm The sleep 
that ensued ivas attributed to the dialacetm The patient eras a somewhat 
obese, prematurely old woman, with marked edema of the legs and msteps 
She was profoundly unconscious The skm was dry The pupils were equal 
and moderately contracted and did not react to hght Patellar reflexes 
were not elicited Plantar reflexes were normal Mouth was open and the 
jaw fell back. This rendered the respiration difficult Patient was hyperp- 
netc, respirations bemg 42 per mmute The lungs were normal, the heart 
rapid, 135 per mmute, but regular There was no murmur and no accentua- 
tion of the second sound Penpheral vessels were sclerosed Blood-pressure 
was 160 si-stolic and 80 diastolic. Abdomen was flaccid There was appar- 
entlj, no fluid present Liver and spleen were not felt Lumbar puncture 
showed fluid under moderate pressure The first tube was tmged with red, 
but the other tubes were perfectly clear The exarmnation of the urme 
drawn by catheter was as follows Specific gravity, 1030, aad, albuinm, 
slight trace, sugar, 1 4, dtaceltc aad negatire, many fine and coarsely granular 
casts The blood-sugar was 621 mg per 100 c c of blood This was at 9 40 
P It Fifty units of insulm were given mtravenously May 30, 1924, 1 A u , 
blood sugar was 494 mg per 100 c c of blood, 50 units of insulin mtiaven- 
ously 8 A SI patient still profundly comatose Temperature 103® F , 
20 units of msulm had been given at 5 A u Blood-sugar at 7 a si 286 mg 
per 100 c c of blood Insulm 9 a si , 10 umts, Ip si , 10 umts, 5 P si , 
10 units, 5 15 p SI , 30 units, 9 P si , 40 units, a total of 220 units in twenty- 
four hours On May 31st she was given pn the second twenty -four hours) 
68 units, and on June 1st 95 umts, on June 2d 108 units She had begun to 
show signs of retummg consaousness already on May 30th These were 
still greater on May 31st, but it was not untd June 1st that she became well 
oriented The small doses of msulm on the second day were due to the fact 
that the unne showed only faint traces of sugar and the large doses were post- 
poned until the report on the blood-sugar came from the laboratory , for we 
feared to reduce the blood-sugar below the normal Because of the absence 
of diacetic aad from the urme we were uncertain that we were dealing with 
diabetic coma. Ureimc coma seemed more probable, in view of the history 
and the unnalysis For these reasons our insulm therapy was for a while 
IKS bold than it should have been The urme was alvraye negative for 
diacctic aad and showed acetone only on the first examination The patient 
subsequently developed some superficial gangrene of the toes, which finally 
healed without loss of tissue She also had a phlegmon of the upper nght 
am, which went on to pus formation and had to be opened under local anes- 
thetic. Electrocardiagram showed auncular fibrillation There was unusual 
ifSculty m adjusting doses of insulm, and at one time it became necessary 
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to rescue her from an insulm coma which came on quite suddenl> with only 
a few prcmonitoty symptoms She was finally dischai^ed on June 24, 1924, 
with a diet of carbohydrate 70, protein SO, fat 120, insuIm 20 units before 
breakfast, 10 units before lunch, and 10 units before dmner Subsequently, 
at home she was fairly comfortable until finally the evidences of cardiac 
failure increased, and she died Apnl 9, 1925 not in coma 


Summary — A. patient with advanced heart and kidney trouble 
developed coma Her diabetes had not hitherto been recopized 
In spite of high blood-sugar levels she had relatively low grade 
of glycosuria and no ketonuna She was rescued from coma 
by the usual msuhn therapy The absence of ketonuna was 
attributed to impaired kidney function 

Both Cases I and 11 illustrate the fact that we may have 
fully developed diabetic coma without the presence of ketonuna 
Unfortimately, m nather of these cases was the grade of ke- 
tonemia ascertained It seems quite probable that in both 
cases the failure of the ketone bodies to appear m the urme 
was due to the nephntis and the inabihty of the kidney to penmt 
these bodies to pass through This may not, however, represent 
the complete explanation A number of cases of diabetes mel- 
litus with apparently severe aadosis, but without the presence 
of acetone bodies m the urine have been reported m the hter- 
ature Starr and Fitz- refer to seven such reports and several 
more have appeared smce their pubhcation Starr and Fitz 
studied the unnes of a senes of diabetic patients to determine 
whether orgamc aads otlier than the ketones are ever excreted 
m any significant amounts They believed that the data they 
obtained suggested the occurrence m diabetic aadosis of organic 
acids other than the acetone bodies and that these organic acids 
played a part in the production of the ^onptoms They con- 
sidered that the group of cases m which there was reason to 
beheve these unknown orgamc aads were the factor producing 
aadosis require “alkah as urgently if not more urgently than 
they require msuhn, smce msuhn will clear up the acetone body 
aadosis, but may not affect the aadosis due to other acids, 
and the alkah released by the disappearance of acetone from 
the blood and tissues may be msuffiaent to clear up the condi- 
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Don completdy ” If we may assume that the aadosis m the 
2 cases herewith reported was due to these unknown orgamc 
aads, then this contention of Starr and Fitz is untenable, for 
Case I received "s ery httle soda and Case II none at all 

The following 2 cases illustrate another difficulty, namel)', 
that we may ha^e gljcosuna and hj-perglycemia without 
diabetes 

Case in — ^Mrs J C C , No 2169, age forty-three. She had always been 
subject to headaches, but had had them more frequently in the ten dal's 
prenous to the onset of the present illness On November 27, 1923 she went 
to bed with a yen severe headache, the worse she had ever had About 2 30 
the following morning her husband was aroused b> a noise from the patient 
like one in a nightmare. He roused her with difSculty She complamed 
bitterly of the pam in her head, said she was diing, and asked for the doctor 
From 3 30 A M she became more and more somnolent and was aroused with 
increasing difficulty The doctors who saw her that night and the next 
da) at her home in a small country town found sugar m her unne, considered 
that she had diabetic coma and sent her to New Orleans where msuhn was 
ayailable She was admitted to the Touro Infirmarj about 8 A M on No- 
vember 29th When she was seen shortly after her admission she was lying 
upon her right side by preference She was somnolent but easily aroused and 
wall onented as to time and place, but did not know when she had been 
transported from her home Her chief and constant complamt was of head- 
ache There was a disagreeable odor to the breath, but it was not a typical 
acetone odor The patient was well nounshed and developed The head 
was retracted and the neck, was ngid and restncted as to anteropostenor 
moiaments and to some less degree as to lateral movements The pupils 
were equal, regular, svmmetnc, and reacted to light Knee-jerks were 
normal, plantar reflexes normal Kemig test was negative No paralysis of 
an> cranial nene Muscle power was intact evemihere The lungs were 
normal There was no hyperpnea The heart was normal Blood-pressure 
was 106 systolic, 5S diastolic Lumbar puncture showed spinal fluid under 
pressure Fluid in all four tubes was bloodv Following the puncture she 
was somewhat relieved of her pain On November 29th Dr H N Blum 
reported retinal ecchv mosis in left eje and on November 30th he reported 
some congestion of the optic nerve of the right eje, as well as some elevation 
and hyperemia of the left disk which, however, did not assume the propor- 
tions of a choked disk. The unne showed no sugar, no acetone, no diacetic 
acid The blood-sugar was normal 110 mg per 100 c c of blood On De- 
cember 1st lumbar puncture agam showed the fluid veo bloody The blood- 
pressure before the puncture was 140 systolic, 90 diastolic. She continued to 
'emit from time to time and her complamt was of a drawing feeling in the 
hack of her neck and of general discomfort A positive Kemig sign had 
developed on both sides, slightlj greater on the left By December Sth patient 
had improved considerabl} and no longer complained as much of the head- 
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ache On December 7th she said she had too much energy to remain Ijing 
Meantime her own doctor had reported that he had found 2 per cent sugar 
m the urine on the first day of her illness and it was learned that sugar had 
been found m the unne one year previous at a life insurance examination 
Repeated urme examinations in the hospital, hoaever, shoaed no sugar in 
the urme On December 10th at 1 a m , while she was asleep, she began 
to make queer breathing noises She became ngid, espeaally on the right 
side The respiration fell to 3 per minute, the pulse was betareen 60 and 70 
When I saw her at 2 a M she was completely comatose, breathing stertor- 
ously, 20 per minute The pulse was 60 The mouth aas half-open, the 
tongue slightly protruded, anth much mucus coming from the mouth She 
occasionally made a few movements as if to vomit Presently the respira 
tions fell to 6 to 10 per mmute, became very irregular as to rhythm and as to 
depth The pupils were still equal The knee-jerks were exaggerated on 
both sides, ankle clonus was present on both sides The left arm dropped 
more helplessly than the right Her temperature rose steadily, reaching 
107® F before her death, which occurred at 2 20 f m , December 12th The 
autopsy showed an extensive hemorrhage in the left optic thalamus, rela- 
tively old, and free blood m the lateral ventricles There was a large amount 
of free blood at the base of the bram Unne drawn by catheter m the last 
hours of life had shown sugar present Other laboratory reports are given 
below 


November 29th, Spinal fluid 


Blood 


December 1st, Blood 


December 5th, Blood 


Noi ember 29th, Urine 
November 30th, Urme 


Culture negative 
Wassermann negative 
Fluid contained blood 

Carbon dioxid combining power of the plasma, 
7 9 volume per cent 

Total non-protein nitrogen, 28 mg per 100 c c 
of blood 

Dextrose, 110 rag per 100 c c of blood 

Total leukocytes 9500 

S M , 13 per cent 

L M , 4 per cent 

N , 82 per cent 

E , 1 per cent 

Total leukocytes, 10,500 

S M , 14 per cent 

L M , 7 per cent 

N , 79 per cent 

E,0 

1017 acid, albumin 0, sugar 0, acetone present, 
indican trace Sediment negative 
24-hour specimen 300 c c , 1014, acid, albumin 
0, sugar 0, acetone trace, indican 0 Only an 
occasional pus-cell and epithelial cell No 
casts nor red blood-cells 
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Summary — A patient m whose nrine sugar had once been 
found developed a coma characterized by severe headache and 
retraction of the neck and vomiting The urine diowed sugar 
for a few hours Subsequently the blood-sugar was normal 
There was no aadosis The ^inal fluid was bloody After a 
luad mterval of nearly ten days die again went into coma with 
signs of further mtracranial damage In this coma, glycosuria 
was agam present Autopsy showed extensive cerebral hem- 
orrhage at the base of the bram and mto the ventncles 

Case IV — Mjss M B , No 2223, age forty-fiw On August 9, 1924, 
about 8 P U , she was telephoning While apparently still m good health 
she yielded the telephone to a friend Suddenly she began to vomit and 
mthin a fen nunutes rras unconscious She vas immediately brought to the 
Touto The unne drawn by catheter showed sugar, but no acetone, no dtauUc 
aad, no albumin, no casts The blood-sugar was 200 mg per 100 c c The 
patient was entirely unconscious Phjsical evammation shoned nothmg 
notenorthi bejond an enlargement of the heart to the left and a blood- 
pressure of 198 systolic, 100 diastolic The lumbar puncture nas done 
under great difficulty because of the strugglmg of the patient The fluid 
obtained was under increased pressure and was blood> On Januarj 10th 
she was easily roused and was very willmg to talk. She was only partly 
onentcd and seemed to have a great deal of trouble m ansnenng questions 
During her staj of a month in the hospital the disorientation continued and 
she was amnesic The pupils became unequal, the left being larger than the 
right There was a left external rectus paresis A marked Kemig developed 
on both sides For a whde she \oided urme mvoluntanly About Feb- 
ruary 12th she was allowed to go home It was reported that she was doing 
well and that her mental condition had improved considerably On Feb- 
ruary 17th at 4 30 A m she was heard breathmg stertorously and her family 
found her completely unconsaous She was then at once brought back to 
the hospital At 6 30 that morning her blood-pressure was 230 sjstolic, 120 
diastolic, pulse 120, irregular in volume as wall as m rhi-thm The urine 
showed no sugar, no albumin, no acetone, no diacetic acid, manj red blood- 
cells Lumbar puncture showed spinal fluid under pressure w^th much 
blood After lumbar puncture blood-pressure fell to 120 systolic, 80 diastolic 
Five minutes after the puncture the stertorous breathing ceased and for 
several minutes only one respiration for several minutes was taken Res- 
piration ceased entirely for four imnutcs before the heart stopped 

Autops} showad the dura bulging with a small amount of free blood 
ovar the supenor surface of the brain The vains of the brain ware con- 
sidetablj distended, appearing as dark blue tortuous lines in the pia-arach- 
noid At the base of the brain was found a considerable amount of free and 
reccntlj clotted blood This blood was most prominent on the under sur- 
face of the frontal lobes, extending backward to the optic commissure The 



968 


I I 1ESL4NN 


vertebral, basilar, internal carotid, and anterior cerebral \-essels shoavd a 
number of artenosclerotic plaques m their walls The general outline of tlie 
brain was disturbed, this aas particularly noticed in the cerebral hemispheres 
The nght hemisphere was bulging very markedly fomard, but most stnk 
ingh to the middle line, and had encroached upon the left hemisphere, pro 
ducing a displacement to the left The two hemispheres a-ere held together 
b> recent hemorrhage On palpation the cerebrum aas fluctuating On 
section there was found, about 1 cm beneath the cortev, a ell clotted blood 
ahich had destroyed most of the ahite structures This blood aas found to 
extend back on a line aath the Assure of Sjlvius and in that area a as beneath 
the floor of the nght lateral xentnde, it encroached upon the structure to a 
slight degree and had, by pressure, destroj’cd the structures of the left cere- 
brum to a less degree There a as a small amount of hemorrhage in the left 
x'entncle A study of this blood shoaed that some of it aas old clot, ahereas 
most of it aas liquid blood as the result of a recent hemorrhage The lodncj-s 
shoa'ed a chronic mterstitial nephntis and an acute hemorrhagic nephritis 

Summary — sudden coma in a patient preMouslj’’ known to 
suffer from hj'pertension was characterized by gljcosuria and 
hj-pergli'cemia There was no aadosis The spinal fluid \ras 
bloodj' There were man}’’ mdications of cerebral damage 
After an inten^al of a month another cerebral hemorrhage 
resulted in death Autops}- findmgs were \ er 3 '^ much as those 
m Case III 

These 2 cases illustrate agam the long known fact that 
lesions at the base of the brain and particularlj m the fourth 
ventnde produce a glycosuria This recalls the classical piqflre 
experiment of Claude Bernard It is thought tliat tlie impulse 
passes along dowm the sympathetic to the h\er and the latter 
organ, under influence of the abnormal stimulation, jields to 
the blood-stream an undue amount of its stored gl} cogen The 
blood-sugar m this wa) is raised aboxe the normal threshold 
of the kidney and the excess oierflows mto the urine It was 
not surpnsmg, therefore, that m Case W we found a hjper- 
glycemia and, if the blood of all of these cerebral cases with 
glj cosuna w ere studied, a hjperglj cemia would alw aj s be found 
Misleadmg as the findmg of a high blood-sugar and sugar m the 
urme was, there existed no real difficult) m the diagnosis m 
these 2 cases In the first place the histor) m botli mstances 
pomted away from and not toward diabetic coma There had 
been no sjmptoms characteristic of diabetes The onset of the 
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coma had been dramatically sudden, particularly m Case W 
Diabetic coma usually has warnings as, for example, the hy- 
petpnea, the gradual mcreasmg drowsmess, etc The diagnosis 
of mtracramal patholog)^ was easily established once the bloody 
spmal flmd was obtained This is a procedure that should 
always be carried out m cases of coma Once we were aware 
of the mtracramal disease, we were no longer hkely to be misled 
by the hyperglycemia and glycosuria, for we could then attn- 
bute to them their proper a alue 
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PLEURISY REMOVAL OF SEROUS FLUID 

While pleunsj' is one of our most common diseases, there 
IS still much difference of opimon as to manj* phases of its man- 
agement. This particularly apphes to the remo\al of serous 
effusion We are jet trjnng to deade such questions as when 
^ to resort to aspiration, what apparatus to use, how to carry out 
the process, how much flmd to remove, the after-care of the 
patient, and numerous other details of more or less importance 
A discussion of these pomts is always of mterest, even if httle 
that IS new or onginal is brought forward I will make no effort 
to co\er the entire subject, but merely trj* to present some pomts 
of particular mterest 

Prelntunarj' to taking up the discussion of the removal of 
this fluid I wish to pay a passmg tnbute to the matter of “ex- 
ploratorj' punctures ” Bj this I mean those punctures that are 
made merelj to secure a specimen for mvestigation m order to 
establish a diagnosis and direct therapeutic measures The 
protest I wish to offer is this — ^when aspiration is done at all 
eierj faalitj should be read} to remove any flmd that may be 
found that nould require remoial Failure to do this nould 
he \er} much m the same categor}* as would makmg an ex- 
ploratorj incision m the abdomen to see if the patient had ap- 
pendiatis with the mtention of commg back at a later tune and 
remoimg the appendix should trouble be found In other ords, 
the surgeon m abdommal work should be prepared to do what- 
e\cr is mdicated, and when the operator goes mto the chest for 
fluid he should be prepared, also, to meet an} requirements 
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When to operate is often a problem requiring much judgment 
and careful consideration Li a general way I believe the fol- 
lowmg are, at least, among those mdications that justify as- 
piration 

1 It may be advisable m order to establish a diagnosis 
that mtelligent therapeutic measures may be employed As 
stated previously, when aspiration is resorted to under these 
circumstances the operator should be prepared to remove a suffi- 
cient amount of fluid that may be found 

2 If there is enough flmd present to directly cause trouble, 
such as mterference with the circulatory function or damage to 
the lung through pressure 

3 If there is a possibihty of pus, as would be mdicated by 
chills, sweats, fever, etc 

4 If the apparent level of fluid is nsmg m spite of all efforts 
at treatment 

5 If there is an appreaable amount of fluid present and 
it IS remammg stationary m spite of all efforts at treatment 

Li establishing the two last findings considerable care is 
required, and I wish to state bnefly a few pomts that have 
been of value to me 

We should alw'ays have the patient m the same position 
for exammation It is naturally the case that if the patient leans 
farther forward upon one exaimnation than upon another it 
may, to a certam extent, affect the level of the fluid m the cliest, 
no matter what its character It has been my rule to try to 
establish the apparent level of the fluid m the back and record 
this flndmg, usmg some landmark, as a scar or a mole, the Ie^ el 
of a certam spmus process, or the border of a certain nb Then 
m each subsequent exammation the patient is placed, as far as 
possible, m the same position, and, with my eyes shut, the line 
IS foimd by percussion, palpation, and auscultation separately 
Of course, many other factors must be taken into consideration 
m establishing each part of a diagnosis such as this 

■When aspiration is found to be necessary another important 
consideration is how much fluid to remove We know that we 
cannot remo\ e it all no matter how carefully the process is earned 



PEEX3KISY BEilOVAL OF SEROUS FLUID 


973 


out, and we know equally well that m a rather large percentage 
of cases thin remammg fluid is absorbed In deeding how much 
to remo\ e we must g^^ e due attention to se\ era! factors One 
of these is the amoimt of flmd present, the more fluid present, 
naturally, the more we would expect to remove with safety 
If one patient has 2000 c c and another 1000 c c , we would 
probably remo\ e much more from the first Another consid- 
eration IS the reaction of the patient to the operatic e measure 
This will be discussed later WTiether the flmd is m the nght 
or left side must also influence us in this matter In mj*^ personal 
expenence it has seemed to me qmte defimteh" established that 
we can remote a larger amount of flmd with safetj’^ from the 
nght side than from the left, that is, of course, due to the relation 
of the left-sided effusion to the heart This organ may ha\e 
adapted itself, to a large extent, to the pathologic condition and 
a sudden rehef has a greater tendencj’ to produce drculatorj- 
distmbance 

If seropurulent flmd is found, it is probablj best to remove 
as much as is possible, the operator bemg gmded, of course, 
by the reaction of the patient I might say m passmg that if 
there is any one fact relatmg to this subject that seems to hav e 
been clearlj'- settled by recent statistics, particularly those 
accumulated dunng the recent war, it is the value of repeated 
aspirations and delaj ed resection, if any, m purulent pleuntis 

As just stated, one of the factors govemmg the amount of 
flmd to be remov ed is the reaction of the patient The careful 
clmiaan of todaj does not unnecessanlv imdertake an operation 
of this kmd mthout sufiiaent assistance to enable him to keep 
the patient under a careful observation dunng the process 
Among the mdications for suspendmg, or immediately discon- 
tinumg, aspiration are A deaded change m the pulse rate or 
character, a marked fall m blood-pressure, cjmosis, vertigo 
nausea violent coughmg, or am other evidences of shock 
^ot onlv should these be looked for, but faohties should be at 
hand for proper handling should trouble dev elop Some of our 
leading medical men advise keepmg a blood-pressure apparatus 
on the arm of the patient and taking a reading ev erv few seconds 
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This IS particularly desirable where the effusion is in the left 
side 

Let us now discuss some of the more important phases of 
the technic of the measure under consideration Before begin- 
nmg the actual operation, everj- part of the apparatus should be 
thoroughly tested out There are few thin gs more embarrassing 
than to have the mstrument (needle or cannula) mtroduced onlj 
to find that the rest of the outfit will not work properly I 
have had this humilatmg expenence one time, and since 
then I have avoided a recurrence by the plan I have suggested 
here 

It IS almost needless to sa3' that every phase of the operation 
should be carried out with the strictest aseptic precautions 
In a hospital this is comparative^ easj^ m the home with 
sufficient tramed attendants it offers few problems, but ven’ 
often this measure must be earned out m the home with vei} 
limited facilities, m w'hich case onlj”^ the most pamstakmg care 
on the part of the operator can msure proper protection to the 
patient agamst mfection Under all circumstances the operator 
should w'ear a gonm, sterile gloves, and have the assistants 
thoroughly imdersland the part they are to perform before the 
operation begms 

The best position of the patient is sittmg up m bed with the 
body leanmg fom'ard I prefer the bed to a chair for the reason 
that it is so much easier to dispose of the patient should un- 
favorable symptoms de\eIop WTien the patient sits m bed 
the affected side should be toward the edge of the bed so it can 
be more easil> reached \\Tien for anj"^ reason it is considered 
undesirable for the patient to sit up, a recumbent position or a 
semirecumbent position wall answer well In using one of these 
positions the patient should probabl} best he on the well side 
wath the back toward the edge of the bed In any e^ ent the arm 
on the side of operation should be raised, sometimes it is of 
advantage to ha\e the patient grasp somethmg stationary' to 
hold the arm m place The body should be shghtlj' bent toward 
the well side These measures gi\e more freedom to the operator 
nnd tend to waden the intercostal spaces 
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Bi preparing the patient rre should not overlook the ^alue 
of suggestion We can get much better co-operation and have 
much less tendencj' to shock if the patient is put m a proper 
mental attitude by assurances as to the absence of matenal dis- 
comfort and a cheerful prognosis m general It is usualli’^ best 
to administer a stimulant, such as 4 c c of aromatic spints of 
ammonia, and this should alwai's be available m case of need 
A cup of coffee will answer the purpose well 

The field of operation should be thoroughly cleansed, the 
surroundmg area protected with sterile ton els, and a suffiaent 
surface coi ered with some disinfectant, as tmcture of lodme 
A local anesthetic should alwaj-s be employed It secures 
better co-operation on the part of the patient, lessens the ten- 
dency to shock, and as a general consideration pam should 
always be aioided when it is reasonably possible Probably 
the most satisfactoiy is 4 to 1 per cent solution of procame 
(noiocam) The anesthesia should be both superficial and 
deep 

In selectmg a site for the pimcture we ha\e to be gmded 
b) the amount and position of the flmd In a serous effusion 
of sufficient amount to require remoyal probably the best site 
IS the midscapular Ime about the eighth mtercostal space 
There is no mtention to arbitranlj fix this site 

After there has been suffiaent time for the anesthesia to 
ha\e effect the aspiratmg mstrument should be mtroduced with 
a firm steady moi ement just oi er the top of the nb, thus lessen- 
ing the chances of damagmg the mtercostal artery 

The outfit that I have found most satisfactory consists of the 
followmg 

A trocar and cannula, the latter about 13 gage This is 
made to fit the Luer sjumge The trocar should fit smoothly 
and the mstrument, when put together should not present a 
shoulder or bulge, where the pomt of the trocar ends and the 
cannula begins I can possibly better show this by an enlarged 
exaggerated illustration, than describe it (Fig 172) The m- 
struments should be highly polished and the trocar should be 
sufficiently sharp to enable its bemg easily mtroduced but the 
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point should not be shaip enough to increase the possibibt} of 
mjuiy to the visceral pleura or the lung 

A Luer S 3 nnnge (all glass), the 20-cc size, meets even' 
requirement and fits the standard Luer needle 

A Potam vacuum bottle outfit adapted to fit the Luer needle 
(or cannula) mstead of the standard Potam needle There 
should be two bottles so that when one is filled it can be emptied 
and the foam rmsed out, or removed with alcohol, while the 
other is bemg used 

The good pomts of this apparatus are many To begin 
with there are many advantages of the trocar and cannula over 
a needle, and no disadvantages that I can think of just now 



Wrong Right 

Fig 172 — Proper and improper types of trocar and cannula 

If the trocar and cannula, as descnbed above, are the proper 
size, they can be mtroduced with just about as much ease as 
can a needle 

There is less chance of the cannula bemg stopped by a plug 
of tissue, if mtroduced with the trocar m place On the other 
hand, I have seen operators make an mcision with a small lance 
before mtroducmg a needle, with the eiqilanation that it lessened 
the chance of the needle becommg plugged with tissue 

There is certainl}' less danger of injunng the mtercostal 
artery or any other blood-vessel There is also less danger of 
mjuT}' to the visceral pleura No matter how carefully a needle 
(or cannula) is mtroduced, as the fluid is withdrawn and the 
lung approaches the chest wall, the pomt of the mstrument is 
bound to come m contact with the msceral pleura The res- 
piratory movement mcreases the danger of mjuiy bj' draggmg 
this surface agamst the pomt of the mstrument If the mstru- 
ment IS a shaip needle, some damage is almost certam If the 
mstrument is a blunt pomted cannula (from which the trocar 
has been removed), the danger of mjur> is negbgible I can 
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remember in my early experience that we expected a certain 
amount of respiratorj' pain toward tbe close of the operation, 
and frequently the latter part of the matenal withdrawn was 
blood stamed, and I beheve that we got an unnecessarily large 
percentage of purulent fluid on subsequent withdrawals WTien 
the pleura is lacerated bj’’ the pomt of a needle it not only fur- 
nishes a pomt of lowered resistance, but, if the damage is suffi- 
cientty deep, orgamsms may be admitted from the bronchial 
tubes 

There is less danger of damage to the lung, with the resultant 
possibihty of pneumothorax, empyema, or hemorrhage 

With the smooth-pomted cannula, from which the trocar 
has been remo\ ed, it is much easier and safer to explore m differ- 
ent directions should fluid not be found at first. 

Takmg this outfit as a whole, we might claim certam ad- 
lantages When the trocar and cannula is mtroduced and the 
trocar remoA ed, if serous flmd comes through, as it often does, 
the suction bottle apparatus is attached and the remo\al pro- 
ceeded with If the fluid does not come through, the Luer sj-ringe 
IS attached and suction made Theoretically, any degree of 
suction can be made with this air-ti^t mstrument If the flmd 
is found to be of such a character that the Potam bottle can 
remo\ e it, one Luer sjuingeful is saved for exammation, and then 
the Potam apparatus attached If at any time the flow in the 
bottle should be stopped, it is disconnected and the Luer syimge 
attached Should the cannula become stopped with a plug of 
more sohd matenal the bottle is disconnected and a httle air 
IS blown through the cannula with the Luer sjimge 

It might be argued that there would be too much danger of 
mtroducmg air through these changes m connection With an 
mstrument of this size the amount of air that could possibly get 
m IS neghgible If the patient will forably exhale and then 
wait while the connection is bemg changed the chance of air 
getting m is further reduced Agam, if there has to be anj delay 
m makmg a connection, the end of the cannula should be co\ ered 
^th the gloN ed thumb If there is anj doubt about the thumb 
being sterile, it should be touched with lodme 
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As p^e^aousl3’■ suggested, one syrmgeful of the fluid should 
be saved for examination This should never be neglected at 
the first aspiration Sometimes where there is thick pus present 
the Luer syrmge ma}' fail to remove anj"^ appreaable matenal 
mto the S5'rmge, still there may be some m the cannula, there- 
fore, when a puncture is apparently dr}', the end of the cannula 
should be closed as it is removed and then air blown through it 
m the hope of gettmg suffiaent matenal for diagnostic pur- 
poses 

The puncture wound should be touched with iodine, com- 
pressed for a mmute or two, then the surface cleansed and the 
wound covered with a stnp of sterile adhesive This should be 
removed m a few hours and the lesion dressed with a small 
piece of gauze held in place with adhesive 

After the removal of the flmd there is rather a tendenc) 
for us to feel that we have done everythmg possible for the time 
bemg There seems to be considerable difference of opmion 
among the vanous wnters upon this pomt Personall) , I am 
of the opmion that we can possibly do much to facilitate the 
absorption of the remammg flmd and to prevent its recurrence 
To this end I carry out ^ery much the same measures that I 
would for flmd elsewhere in the bodj' This mcludes the emploj - 
ment of a salt-poor diet, at least the moderate limitation of 
liqmds, suffiaent covenng to keep the skm active, some atten- 
tion to diuresis, the use of mild hjdragogue purgatiies, rest, 
particular^ for the benefit of the circulatory apparatus, and 
stimulation 

What to use as a stimulant, and how much, must depend, 
of course, upon the condition of the patient Digitalis and 
stiy chn in probably meet the requirements as well as anj'thmg 
available Digitalis ma^ also, m some cases, sen e for diuresis 
I have usually given about 1 c c each of tmcture of digitalis and 
tmcture of nux voimca three times a da}"^ I realize that this ma> 
be open to cntiasm, m fact, it is argued that none of these 
measures maj' be of value for removal of flmd of this character 
We can only fall back on that rather vague and indefinite quan- 
tit} , “chnical expenence ” 
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In after-care of these cases of the so-called pmnarA* tj'pe 
we are rewarded in the majontj* of instances by seeing the re- 
maining flmd disappear, with proper general care, and the patient 
return to an apparent normal We must consider, however, the 
established fact of the large percentage of tuberculous infection 
that IS found to be the etiologic factor It is well, therefore, 
to consider an> case of pleurisy with serous effusion as probably 
tuberculosis, and manage accordmglj' This reqmres, among 
other things, repeated exammations o\ er a long period of time 
JI) usual rule is a thorough exammation eveiy^ three months for 
three jears Not only this, but the patients should have the 
benefit of haMng their lives directed m such a way as to brmg 
them up to and keep them m a high state of physical excellence 
Diplomacj' and common kmdness are often needed m acquamt- 
mg those concerned with the prognosis 

My plan has been to wait until the acute condition sub- 
sides, then go to the home and, m the presence of responsible 
members of the family, plamly state the facts and make my 
recommendations as to the future The patient should be given 
the benefit of a cheerful outlook, but at the same time must 
leam the paramount importance of protectmg himself and 
others I can look back upon many cases where the occurrence 
of this disease has been one of the most fortunate happenmgs 
to many mdi\iduals, for, as a result of it, their h\ es ha\ e been 
so ordered as to brmg them up to and mamtam them m a state 
of well-bemg that previouslj' had not even been wi thin the range 
of their knowledge of the possibihties 
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A CASE OF SYPHILITIC LEPTOMENINGITIS TREATED 
WITH TRYPARSAMID 

The great penalty paid by the infected individual as the 
result of improper, hesitant, and too often routine treatment of 
sjphibs of the central nen'ous system prompts me to bring this 
case before jou today Though we are imable to present a 
complete restoration of this man to his usual normal status, 
much mai be gamed 

You -mil hardl}' recognize this man as the patient j'ou have 
prenousl)’ obsen’ed — on two occasions — ^m the Neurological 
Ser\ice of the Chanty Hospital He now enters the room with 
quick, step though of somewhat downcast eyes and stohd ex- 
pression He greets the exammer with a qmet “Good-mommg,” 
and m replj to mquiij’ states that he feels w'ell On closer scrut- 
iny, you wdl obser\e that there is a generalized lowermg of all 
his mental faculties without any' eiudence of psy chotic formula- 
tions He IS plaad and somewhat unproductive unless prodded 
Ne%ertheless, this mdifiterence to surroundmgs is much more 
apparent than real, as we have frequently had occasion to ob- 
sene spontaneous remarks which mdicate that little passes 
unnoticed This mommg w hen told that he w'as to be transferred 
to the State Hospital he seemed pleased and stated that he w ould 
see So-and-so, nammg almost eAeiy male transferred durmg his 
tune of residence here There is i ery little m his mental make-up 
that would mark him as paretic and, if the expression may be 
used, his present mental status is that of an acquired imbecihty — 
an organic dementia which has struck, apparently evenly his 
emotional and intellectual spheres 

In Iraang our knowledge of this case, we note that he has 
ne\er married and is now twenty -fi\e years of age Inquiry 
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shows nothing m his progenitors that could have anj' possible 
bearing on his present illness His birth and early life w ere quite 
uneventful He walked and first spoke at about the end of the 
first year General health has been excellent He is reported 
as having been an average pupil and to have completed the 
graded school work No e^'ldence of neurologic or psychiatnc 
disorder imtil leavmg the U S Na\'> in which he sen ed during 
the World War It was during this tune that he acquired sjTphihs 
He was then noted to be “nenmus, suffermg iMth persistent head- 
ache, and mdifferent as to workmg ” He entered a semce 
hospital where it was recognized that he was luetic and it is 
reported by his family that he received two courses of saharsan 
and mercuiy You will now recall that when he first came under 
our observation m July, 1923, he w'as presented to jou He 
then entered the hospital as he had eiqienenced several, not 
closely assoaated, epileptiform seizures At that time he was 
slightly confused, well onentated, and knew that he w'as ill 
He complamed of persistent head pam radiating mto the upper 
cemcal region bilaterally His pupils w ere mactive to hght and 
active on accommodation Slight nj stagmus (spontaneous) was 
obseiwed, that mcreased on lateral vision Lmgual and digital 
tremor were present There w'as no matenal speech distuibance 
other than a veiy' slight bradylalia The knee-jerks w'ere not 
eliated or w'as there any pathologic skin reflex As the patient 
was confined to bed, gait could not be tested The blood-serum 
and spinal fluid showed a strongly positive Wassermann reac- 
tion The spinal flmd, slight blood contamination, contamed 
500 cells and ga^e a very hea^y globulm reaction Gold sol 
was not reported Durmg his stay' in the hospital he recened 
eight neosaharsan intravenous, twenty -four deep gluteal, 
mjections of mercury bmiodid, and potassiodid by mouth 
His condition was much lmp^o^cd and he was referred to the 
out-clmic for continuation of treatment He left the hospital 
August 30, 1923 Nothmg further was seen of the patient who 
failed to report to the out-clinic until No\ ember 20, 1923, when 
he was agam admitted to the ward comatose and in se\cre 
epileptiform attack The coniulsne mo\ cmenis and uncon- 
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scioiisness continued from 7 am until 9 pm The spmal 
fluid (this tune without blood contamination) showed a strongly 
positive Wassermann reaction, 300 cells, and a very hea\'y 
globuhn Urme exanunation gaie a grant}' of 1030 and 3 per 
cent sugar Blood-sugar, 400 mg per 100 cc Mercurj' b}' 
munction and potassium lodid by mouth was pushed After 
receinng four daj s of mercuiy and potassium iodid, neosah-arsan 
was added and followed by spmal dramage There was shght 
temporarj betterment, but, irrespectii e of therapy, the epilepti- 
form seizures mcreased m frequency and he rapidly depreaated 
He became wet and dirty m his habits, droohng, and speechless 
There i\as rapid loss of weight He was constantly m bed 

He was remoied to the Citj' Hospital for Mental Diseases on 
Jaiiuarj 2, 1924 In this mstitution he continued to deteriorate 
and the epileptiform seizures were of frequent occurrence 
B} Apnl he was haimg from two to three spasmmg seizures 
daih and was looked upon as a hopeless, mert, untidy dement 
It was at this time that the first tryparsaxmd for experimental 
use was recaied by the Umversity from the Rockefeller Insti- 
tute for ^ledical Research As no demonstrable contramdication 
to Its use was found and though the patient was a most un- 
promismg prospect, treatment was begun hlercurj* sahc}late, 
0 0972 gm , by deep gluteal mjection, and trjparsaimd, 1 gm 
per 22 55 kilos of bodj wei^t, m 10 c c of distilled water mtra- 
Nenousl}, were gi\en at we^y internals He received a total 
of 72 grams of tiyparsamid and 2 8 grams of mercur}' sahc^late 
It IS unnecessarj' to follow his progress m detail, but I would 
remark that followmg the first dose of tryparsamid the epilepti- 
form seizures ceased complete!} His ph}sical improvement 
has been definitely progressiie and he has gamed a bit over 
15 kilos m weight He is now tidy m his habits and somewhat 
interested m his personal appearance He bathes and dresses 
himself He is emplo}ed in light work, brass pohshmg, room- 
cleanmg, and mmor errands on the ward His mental age is 
found to be about rune } ears There is not sufficient m the ps} cii- 
latnc suric} to justif} an opmion that he is defimtel} psvchotic 
The spmal fluid as reported from our laborator} before the em- 
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plojTnent of trj'parsamid showed Wassermann 4 plus (0 5 c c ), 
cells 215, globulm 4 plus, gold 4554321000, now shows Wasser- 
mann negative, cells 7, globulm trace, gold 2222110000 The 
urme is sugar free and the blood-sugar withm normal Imiits 
It should be apparent to you that the first therapeubc 
attack m this mstance fell far short, and that treatment Was con- 
tinued along the same Imes too long His prompt response to 
tiy'parsamid was starthng, and had it been practical to imtiate 
this form of therapy sooner there is no doubt that the mental 
dilapidation which is regarded as the result of gross cortical 
changes that were secondaiy to the syphilitic leptomeningitis 
would have been offset It has always been found to advantage, 
m that it lessens the tendencj’^ to unfortunate reactions to the 
arsenical, to employ bnsk mercunahzation before usmg any 
arsenic compound In this chnic the procedure is routme, and 
w'e beheve that the combined use of arsenic and mercuiy in 
the treatment of neurosyphilis offers most to the patient It 
IS naturally quite impossible to definitely place before jou a 
scheme that would be of use m all cases Dosage and various 
modifications m technic must be left to your judgment m jour 
later study of the special needs of the mdmdual case In 
these cases of acute menmgeal syphilis prompt response to treat- 
ment IS essential and anj' real delay m betterment should be 
regarded as an mdication of improper therapj' or the presence 
of a neurotrophic organism highly tolerant to arsenic Our 
apparent disregard of the glycosuna and the hyperglycemia was 
not an oversight We had seen the patient may times before 
these findmgs took place, and our knowledge of the case did not 
mdicate any pancreatic background Also, it has been our 
expenence to find an mcrease m blood-sugar m these intense 
spasmmg states mcident to sjphilitic bram disease Here as 
m other mstances the sugar came withm normal limits, as the 
com ulsive seizures lessened m response to antiluetic treatment 

Four months after presentation of the patient he contmues 
to be sugar free His spinal fluid Wassermann is negatne, 
cells 7, globulm negatn e The gold reaction is show mg a gradual 
return to a rather t^ pical paretic cun e 
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THE UNUSUAL MANIFESTATIONS OF HEART DISEASE 

Classification, Illustration, Explanation, Differentiation, and 

Alleviation or Treatment of These Symptoms 
Affirmation of the Value of Electrocardiographic Studies 

In this and subsequent hours I wish to call to your attention 
and illustrate with case histones the not infrequent presenting 
sjTnptoms and signs of heart disease, which all too often lead 
to erroneous diagnoses with mevitably senous consequences 
This will meet with the more or less justifiable objection to the 
smghng out of atj-pical symptoms at the expense of the more 
common typical symptoms of an affection The usual mani- 
festations, however, of heart disease, namely, dj spnea on exer- 
tion, palpitation, edema and cardiac pam, need no especial 
emphasis smce they are correctly mterpreted by e\en the m- 
e^enenced physiaan The unusual symptoms, on the other 
hand, tax the acumen, mgenmty, and diagnostic resources of 
the expenenced clmiaan The occasional unsuccessful lapar- 
otomy for an acute abdonunal pam m a case that later proves 
to be suffermg from heart disease, and the all too common 
fatal issue m cardiac cases, fallaaoush reported as acute 
indigestion, emphasize the importance of accuracy m diag- 
nosis 

The atypical symptoms of heart disease may be grouped m 
a number of ways Let us first consider the unusual chnical 
manifestations that may occasionally appear m the pathologic 
processes most commonly associated with these protean symp- 
tom complexes 
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I Coronary Arteiy Disease. 

(a) Thrombosis ■mth cardiac infarction 

(b) Sclerosis with or without angiospasm 

Conditions presentmg sudden severe sharp upper abdominal 
pam, nausea, vomitmg, collapse, abdonunal tenderness, and a 
vague mass, ngidity, fever, and a leukocj'tosis, thus sunulating 
an acute surgical condition, such as a perforatmg gastric or 
duodenal ulcer, a ruptured gall-bladder, an acute pancreatitis, 
an mtestmal obstruction, or a mesentenc thrombosis 

Or conditions presentmg the picture of a chrome gastro- 
mtestmal lesion, with a more or less constant dull ache m the 
nght upper quadrant or epigastric distress and distention, 
gaseous eructation, and anorexia, often diagnosed as chronic 
mdigestion, dyspepsia, or gastntis, may be encountered 

II Myocardial Insufficiency, Chrome Myocarditis 
(a) Congestion 

(i) Edema 

Conditions presentmg a constant dull nght upper quadrant 
or epigastnc distress and distention, gaseous eructation, nausea, 
voimtmg, and at times jaundice 

Or conditions presentmg asthmatic attacks at night, a 
cough and expectoration that is at times blood-streaked, along 
with rales, altered breath sounds, and impaired resonance at 
the bases of the limgs, maj' be encountered 

Mental sj’mptoms, such as confusion, hallucinations, de- 
lusions, or even depressive or mamacal psychotic states, are 
occasional!}' disturbmg 

ITT Aneurysms — Sacculated, Diffuse, or Dissectmg 
(a) Laiyngeal or tracheal obstruction 
(J) Bronchial or pulmonarj' compression 
Conditions presentmg ^ ocal cord paralj sis from the pressure 
on the recurrent lar3’ngeal ner\'es or tracheal and bronchial 
obstruction from pressure, with atrophy and collapse of the 
cartilagmous rmgs of the wall, mav be encountered 

Or m rare mstances dissectmg aneuiysm, presentmg acute 
abdominal sj'mptoms, maj be subjected to unnecessaiy lapa- 
rotomj 
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W Acquired or Congenital Valve or Septal Lesions 
(a) Mittal stenosis maj cause a chronic cough, hoarseness, 
aphonia, hemoptysis, malar flush, signs of mcreased density 
at the left apex with rdles at times simulatmg pulmonary* tuber- 
culosis, embolism, pulmonary , u*ith signs suggesting pneumonia, 
or cerebral mth hemiplegia, may be presentmg syndromes 
Tncuspid stenosis may' present an enlarged hver and spleen 
and asates, a picture in many respects identical with that 
of chronic adherent pericarditis, both of which conditions are 
not mfrequently diagnosed as Banti’s syndrome or cirrhosis of 
the li\ er 

(6) Defectiie mten entricular septum may cause a chrome 
cough, hemoptysis, and show very* suspiaous pulmonary' signs 
due to the extreme congestion that may* be present, thus makmg 
tenable the diagnosis of pulmonary tuberculosis 
V Sudden Changes m the Cardiac Mechamsm 

(a) Paroxysmal auncular fibrillation 
(6) Heart-block 

These disturbances conung on suddenly* are often accom- 
panied by abdommal symptoms which are occasionally* acute, 
with cpigastnc pam, nausea, xomitmg, fe\er, leukocy'tosis, 
and at tunes also jaundice and hematemesis 

W Endocarditis — Subacute Bactenal or Rheumatic 
(fl) Embolism and mfarction 

(b) Chronic sepsis and toxemia 

Conditions presenting an acute splemc pam or renal cohe 
with hematuna acute headache with or without hemiplegia 
Or conditions presenting chrome splemc discomfort and 
splcnomcgah or dironic renal msuffiaency with or without 
uremia or chronic mental changes with clouding, confusion, 
and e\ en psy choses may' be found 

Pulmonary mfarction may be erroneously diagnosed pneu- 
monia or an mfiltratii e lesion of the lung 

Clulls and feier may simulate typhoid fe\er, malana, or 
any septic state as px elonephntis 

Sex ere anemia with a blood-picture of a lugh-grade secondary 
or ex en a so-called primary anemia is quite common 
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Vn Pencarditis — ^Acute Fibnnous 
The clinical picture of acute appendiatis or perforated 
gastnc ulcer maj be reproduced by this condition in rare in- 
stances 

After this survey we might regroup our unusual manifesta- 
tions imder the headmgs of tbe unusual manifestations them- 
selves In this shorter classification we would have one out- 
standmg atypical S 3 'mptom complex, that of acute abdominal 
crisis, which is reproduced by any of the pathologic processes 
outhned above Chrome abdominal disturbances is next m order 
The other, presentmg s3'mptoms in order, would be pulmonary, 
renal, cerebral, hematologic, and septic manifestations 

With this outhne of the possible sources of error m the 
diagnosis of cardiac affections, we ma3' proceed to the stud3' of 
some cases that presented unusual clmical pictures The cases 
emphasize the importance of the subject, set forth differential 
diagnostic pomts, and aj£rm the value of electrocardiographic 
curves, and suggest bases for the atypical manifestations and 
their treatment, which subjects will be discussed later 


Case L — Sudden Collapse Wtlh Symptoms and Signs of an Acute Abdominal 
Crisis in a Patient Who, on Closer Study, Was Found to Have Arteriosclerotic, 
Aortic, and Coronary Disease and Myocardial Changes With no Abdominal 
Pathology Other Than an Engorged Liter Patient Died Suddenly Two Months 
Later — T M P, a mamed 'woman aged fifty-four, was brought into the 
hospital in a state of collapse During the latter half of a recital she had 
been seized with a sharp epigastric pain and a sensation of constriction She 
had played two hea'vy numbers and was just finishing a light number when 
she sank to the floor unconscious She had eaten only a light dinner She had 
felt chilled on her way to the concert hall, and, on arriving, the hall had felt 
overheated She remembered no prodromal symptoms On regaining semi- 
consciousness, which was within a few minutes after the collapse, she was 
taken with abdominal cramps and a radiation of the pain to the back 

On arriimg at the hospital she passed a copious soft stool, complained 
of nausea, and 'vomited She vomited four times within a few hours, and the 
'vomitus contained gross blood 

The pulse was rapid and thread} The abdomen was rigid, and an 
indefinite mass was felt in the epigastnum extending into the nght h}po- 
chondrium The lcukoc}’te counts were 16,000 and 25,000 per cubic milli- 
meter The tempenture ranged betwixin 101“ and 102“ F The blood- 
pressure was unobtainable The unne contained albumin and leukoc}tes, 
but no casts or sugar 
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At this point she iras seen by the surgical chief, who considered the 
possibility of a perforated peptic ulcer, an acute pancreatitis or a pancreatic 
calculus, or a ruptured gall-bladder He considered the patient in too pro- 
found a state of collapse to think of anj surgical procedure 

The patient remained semiconscious throughout the night She was 
given hypodermocl>'sis, 7S0 c.c of saline under each breast, morphin, 8 mg 
subcutaneously, camphor 1 c.c mtramuscularly, and strophanthin, 0 5 mg 



^ Fig 173 —Case I Electrocardiograms of Case 1, Leads I, II, and III, 
from aboi'C down These cun'cs arc definitely abnormal, showing con- 
spicuous left wntncular preponderance with negative T wa\cs in Lead I 
^ The diphasic T waves with the left preponderance suggest a possible slightly 
defective intra\cntncular conduction (incomplete block) m the nght branch 
of the His bundle It is rational to infer advanced m> ocardial changes from 
these curves 

intravcnousK ChejTic-Stokcs breathing was noted, wvth the patient rest- 
^ less during the apncic periods 

Vtarl was found to extend 3 5 cm to the right and 10 cm to the left 
^ of the midsternal line on percussion The heart sounds were distant and 
muffled and the muscular clement of the first sound was noticcabK decreased 
The aortic second sound was hollow and shghth accentuated A slight 
blowing sj-stohe murmur was heard in the mitral and aortic areas The 
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rhythm \\'as regular The lungs were resonant throughout, the breath 'ounds 
were harsh, and the expiraton murmur was prolonged No rSles were heard. 

The next morning the patient was still prostrated A distinct cpno's 
wras still present The mass and rigiditv were more definitely localized to 
the right h j pochondriac region 

It was learned that she had had a similar attack of acute abdominal 
pain, diagnosed “torsion of the intestine” fi\e j'ears pre\'iousl} She had 
developed an easily reducible hernia one year previously She had alnw 
been “high strung” and had had a nenous breakdown Her family history 
was negati\e except for the fact that her father had died of Bright’s disease. 

An electrocardiogram (Fig 173) taken at this time was distinctly ab- 
normal, with definite evidence of marked left ventricular preponderance and 
abnormal diphasic T waies which suggested defective conduction in the 
right branch of the His bundle 

With this evidence of cardiac pathology an x-ray plate of the heart was 
taken at 2 meters This showed enlargement of the heart and dilatation and 
calcification of the aorta The transxerse diameter of the heart measured 
17 cm and that Qf the aorta 7 cm 

The gastro-intcstinal x-ray studies showed an enlarged liver and possibli 
also enlargement of the spleen, but no evidence of disease m the stomach or 
gall-bladder 

During her stay in the hospital the patient impro\ed rapidly The 
mass and tenderness in the abdomen disappeared The fc^'cr and leukocy 
tosis dropped to normal within three day s The blood pressure gradualK 
rose from 150/100 on the second day to 210/140 on the eighth day and then 
dropped back to 200/120, where it remained The albuminuria cleared up 
and the phthalein excretion was found to be 75 per cent in two hours The 
blood Wassermann was negatne 

She was discharged on the twentieth day with the advice that she must 
limit her ictiMtics considerably , otherwise she might expect further attacks, 
w hich might be of even more serious moment 

She died suddenly one month later when she was preparing to give 
another concert 


Dtscusstoti — This case was apparentlj’^ one of acute abdominal 
crises in an extreme state of collapse on admission The decision 
to wait and w'atch was a fortunate one The r-ray and electro- 
cardiographic evidence of heart disease gave the clue to the situa- 
tion The patient had had a coronarj accident, which might 
hay e been due to actual thrombosis or maj have been only the 
result of an angiospasm m a sclerotic coronary arteiy’ She had 
had a previous accident of ? similar nature that had led to the 
diagnosis of “torsion of the intestine ” The extreme degree 
of arculatoiy collapse, the cjanosis Che\ ne-Stokes breathing. 
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rapid regular heart rhythm, -with the distant heart sounds and 
espeaally the loss of the muscular element of the first sound, 
should have suggested the diagnosis immediately The sudden 
death with the resumption of her activities, makes quite certam 
that she uas suffering from coronary disease 
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Case n . — Sudden Saere Abdomtnal Patn tn Attacks Simulating Gall- 
stone Colic in an Individual With Coronary Sclerosis, and Finally Coronary 
Thrombosis, Status Angtnosis, and Death — C S A , a housewife aged SL\tj- 
fi\e, ^i-as brought into the hospital because of sudden se\ere sharp abdominal 
pain 'nhich radiated from the right hypochondrium into the left and into 
the bach She had had several short attacks during the night before ad- 
mission Similar attacks nhich had been considered "gall-stone colic” had 
been troublesome off and on for se\eral jears, but had ne\er appeared in 
such rapid succession The abdomen seemed to the patient to swell during 
the attack, to become board-like, tender on pressure, and sore She felt 
faint during the attack, was nauseated, but did not vomit, had no appre- 
>.iablc fe\cr, was ne^er jaundiced, but noted a distinct polyuria following the 
attacks \t the time of admission the patient was in an attack and the routine 
histor> and ph>sical examination were postponed She was in evident 
agony There was distinct tenderness, slight rigidity, and a xague mass in 
the right upper quadrant The absence of fe\er and leukocytosis led to a 
further and more careful study 

This study yielded important diagnostic facts The attacks, though 
not related to meals, were frequently brought on by excitement and exer- 
tion There was also some shortness of breath and palpitation accompany- 
ing the pain Furthermore, the cessation of emotion and actiMty, relaxation 
and rest, with a loosening of the clothing, would cause the attacks to wear off 
in (Ifteca to twentx minutes In some attacks there was somewhat of a 
feeling of imminent dissolution, a rushing of blood to the head, dizziness, 
ind tingling in the fingers Occasionally there was a drx cough which per- 
sisted as long IS the pain continued The case thus took on an altogether 
different aspect 

The family and mantal history contained no significant facts other than 
that the patient hid had one miscarriage and had gixen birth to 6 children, 
ail of whom she reared to adult life Her past history gaie no definitely 
relemnt facts She had always done hard household work 

The ph}stcal examination reMialed a short, stockily built old woman 
with 1 florid complexion, a flush of the face extending down over the neck 
ind dihted tenules scattered o\-er the malars The carotids were throbbing 

The heart wis not definitely enlarged The apex impulse was in the fifth 
intcrcostif space, 10 cm to the left of the midstemal line The impulse 
wis hcanng, but diffuse The aortic second sound was accentuated and 
'hollow ’ The first sound at the apex was muffled A blowing systolic 
murmur, ludiblc at the apex was wxll trinsmittcd to the axilla and o\er the 
prccordium A short systolic murmur was heard in the aortic area The 
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blood-pressure ntis 240/140 on admission The lungs W'cre slightly cmph} 
sematous and a few moist r&les ti’cre heard at the bases 

The abdomen u:as slightly ngid and the tenderness was acute The 
mass, which had become more definite, was apparently the lower part of an 
engoiged li\cr extending 4 cm below the costal margin 

The extremities showed Heberden’s nodes The pcnpheral vessels wtrt 
only moderately sclerosed A slight edema was present about the ankles 
The sf-ray of the heart was not diagnostic The aorta showed a moder 
ate arteriosclerotic knob, but no dilatation The great vessels were 5 cm and 
the heart shadow 15 cm in transverse diameter 



Fig 174 — CascII These curves show a very conspicuous left wntncular 
preponderance, negative T waies in Leads I and II of the character that one 
■often gets in coronary occlusion The slightly increased Q R- S intcr\oI 
( 08 to 10 sec ) nnd the diphasic T wa\cs indicate dcfectii’c conduction (in 
complete block) in the right branch of the His bundle Sev’cre myocardial 
■changes and coronary discise may be inferred from these electrocardiograms 

The v-ray studies of the gastro intestinal tract re\-calcd no evidence of 
organic pathology The gall bladder detail plates were ncgatiae 

The electrocardiograms (Tig 174) showed definite evidence of gra\e 
myocardial changes There was a aery marked left aentncular preponder- 
ance with dipha'ic T waacs in all leads and a slight widening of the Q R S 
interanl Thc'-e signs indicate dcfcctiae conduction (incomplete block) in the 
right branch of tin. His bundle 

lilt urine contained a slight tract of albumin and a few haalinc and 
granular lasts The plithalein eacretion was 10 per cent in two hours The 
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blood chemical studies showed no evidence of Uie retention of nitrogen bodies 
The blood-counts and hemoglobm "were normal and the Wassennann was 
negatn-e 

The patient’s attacks of abdominal pam were found to be relieved by 
nitrites, and with rest in bed the attacks gradually stopped The blood- 
pressure dropped to lSO/80 and the patient felt comfortable She was dis- 
charged to her home on caffein preparations and lodids She remained free 
from trouble for a few months, and then she acquired a slight mfection 
Dunng this mfection she was seized with a sudden severe sharp pain m the 
precordium and m the left arm This was her first pain above the dia- 
phragm. Nothmg would relieve the pain, which was accompanied by ex- 
treme orthopnea, an ashen pallor, and frothy blood-tinged sputum The 
heart sounds ware faint and the muscular element of the first sound was con- 
spicuously muffled Short attacks of tachycardia were noted The patient 
remained m status atigtnosts for almost a month before she died suddenly, 
probably from cardiac rupture 

Dtscussutn — ^The case is ob^^ously one of coronaij' sclerosis 
which ended in thrombosis, m} ocardial mfarction, and probably 
rupture The acute abdominal sj-mptoms were misleadmg onlj' 
while the history and e.\amination were incomplete The lack 
of fe\er and the leukocj'tosis w’eie clues that led to the mote 
careful study The electrocardiograms gave the most positive 
eNndence of the source of the trouble 

Case nL — Acute Attacks of ''Cohck\" Abdominal Pam With Accompanying 
Jaundice, in a Patient With Aortitis, Fusiform Aneurysm of the Descending 
Aorta and Aortic Regurgitation, but no Evidence of Gastro-intestinal Pathology — 
H T E , a blacksimth aged sixty-two, came mto the hospital complaining of 
attacks of sharp "colicky" pain in the pit of the stomach and right side aAd 
occasional jaundice The attacks dated back four or five years, but had 
become much more se\’ere and more frequent m the half-year preceding his 
coming to the hospital He attnbuted the onset of his trouble to a glanang 
lack m the epigastnum by a mule five j’ears before admission The pain 
was colick} m nature and radiated from the midepigastnum mto both sides, 
but espcaallj to the nght There was no relation between the takmg of 
lood and the onset of the pam The eructation of gas often accompanied 
the attack and occasionall> vomitmg relieved the attack. This was espe- 
aallj true when the attack came on m the afternoon Jaundice occasional) 
followed the attack and persisted for a few days There had been a loss of 30 
pounds m weight m two jears The patient had deieloped an inguinal hernia 
three or four jears preinous to admission, but this ga\e him no pam or trouble, 
as It was casih rcduable and easily retained b-v a truss A h>drocele of the 
nght testicle had recurred after tapping 

In his past history he had had all the ordmarv diseases of childhood with- 
out complications He had had diphtheria at secteen >ears smallpox at 
\oi. 9 — 63 
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eighteen, and malaria frequently He denied haMng had an> \-cncrral 
infection He had ne\er married and Ins family historj m~is unknown to 
him He had been a “hard dnnker" for many jcirs He Ind not been 
able to carr> on his heavy work is lead miner or bl-icksmith for fi\-e or six 
years, because of his stomach trouble 

The physical examinalwn rewalcd n well-built mm with good mu'cii 
laturc, but a pallor of the face There was an arcus senilis The pupils 
reacted to light and in iccommodation The carotids were throbbing x igor 
oiisly No tugging of the trachea could be detected The heart was enlarged 
to the left with the apex impulse in the sixth intercostal space 13 5 cm to the 



Fig 175 — Case III Moderate left xentricular prepondennee, ncgitixi. 
T wave m I and II The slightly broadened Q R S interval ( OS to 10 sec ) 
and diphasic T xxaxes indicate incomplete block in the right branch of the 
His bundle These are signs indicatixe of m>ocardnl changes 

left of the midstcmal line The rctronianiibrial diilness was menaced A 
slight diastolic thrill was felt oxer the sttnium and at the apex The aortic 
second sound was absent and the pulraonarj second sound was distant A 
long, high pitched aortic diastolic and a rough aortic sxstolic murmur were 
heard at the aortic cartilage The aortic diastolic murmur was transmitted 
toxx-ard the apex, where its character was changed to a rumbling Austin 
Flint murmur bx the functional obstruction to the mitral A rough apira 
s>'stolic murmur xx~is xxcll heard exen in the axilla The rhjthni was rigu ar 
and the rate was slow 

The brachials and radials were thickened, tortuous, and ralcareoii 
Capillarx pulsation was elicited The fingertips throbbed A pistol shot 
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sound and a diastolic Duroziez's murmur Trere heard on compressmg the 
femoral -with the stethoscope bell The blood-pressure tos 215/75 m the 
brachials and 245/70 m the popliteals 

The cldotrai presented a Iner that ivas palpable, but not tender, and a 
Mgoroush pulsating sclerotic aorta There ■was an easil\ reducible right 
inguinal hernia and a nght h\droceIe The prostate ■was enlarged and 
firm. There ■was no edema of the extremities The reflexes ivere normal 
The hemoglobin and blood-counts were normal The blood Wasser- 
mann ■was repeatedl} negati\-e The urme contamed a slight trace of albunun 
and a few h^allne casts The phthalem excretion totaled 45 per cent in 
t'no hours 

An elecirocarduigratr (Fig 175) ■was distincth abnormal, with an ex- 
treme degree of left ventricular preponderance, diphasic T waves and a 
broadening of the Q R. S interxal, suggestmg defecti\-e conduction, incom- 
plete block, in the nght branch of the His bundle 

An x-la^ plate of the chest showad a fusiform aneurvsm of the descending 
aorta 

Gastro-intcstinal x-rax studies failed to rex'eal an\ exadences of abnormal- 
itx m the stomach, duodenum, gall-bladder, or mtestmes 


Discussmt — ^This case, \nth only gastro-mtestinal sj-mptoms, 
showed on careful general physical examination the signs of 
chrome heart disease aortic regurgitation, and aortitis Tins 
emphasizes the xalue of a careful routme general examination 
m all cases The ar-ra} exammations corroborated the phx sical 
findings and the electrocardiogram gax-e mformation that m 
Itself would haxe turned the tide of the exammation from the 
abdomen to the cardiox ascular sx stem 

Rest m bed, small doses of lodids, and tome doses of digitalis 
reliex ed tlie patient’s sx-mptoms He remamed fairlx comfort- 
able for about txvo x ears, when he died suddenlx The details 
ol and the circumstances surroundmg his death were not ob- 
tained 

Case IV — Chrortc Dyspepsia Wtlh Acute Attacks pf Abdon tal CpJic in 
a Patierl 11 j/7' Artertosclerplic Miocardsal Insufiaercy ard Heart block — 
^ ^ C-i a phj'sician, aged sixtx -eight, presented himself for examination, 
because of a chronic dx'spcpsta, with much belching, abdominal distention, 
sourness of the stomach, attacks of abdominal colic, and tenderness in the 
nght epigastrium and hx-pochondnum The symptoms xvere not related 
dircctlx to the taking of food The “gas m the stomach ’ <^med to the 
patient to press up against the heart and embarrass it, as is often the case 
m hj-persthcnic indixaduals The onset <Jf the trouble had been insidious, 
wath the dxspepsia dating back two or three x-ears, but the colickx attacks” 
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had been present for less than a year He had had no nausea, TOmitinp, or 
jaundice Fever and leukocytosis had never been noted He had not been 
troubled wth constipation or diarrhea and had noted no abnormality in his 
stools Close questionmg brought out the fact that he had suffered from 
attacks of dj-spnea, which he had considered to be asthmatic No edema 
had been noted 

His heart historj' revealed no significant mfections, mth a negative 
historj in regard to venereal disease Tobacco and alcohol had been used 
excessively throughout his adult life 

The phystcol exatiMtahon revealed a moderately obese old man nho was 
in exxdent agony wth one of his attacks of abdominal colic The pupils 



Fig 176 — Case IV Complete right bundle branch block Q R. S 
( 1 1 to 12 sec } and 2 1 aunculoventncular block These findings are 
pathognomonic evidence of severe wide-spread myocardial damage 


reacted to light and in accommodation There was slight cyanosis and 
dyspnea The neck wins were engorged 

The heart was enlarged, mth the heaving apex impulse extending 13 cm 
to the left of the midsternal line The retromanubnal dtilncss was increased 
The rhythm of the heart was irregular at times and again quite regular, the 
rate was alwaxs slow, between 38 and 50 beats per minute There was a 
rough aortic systolic murmur and an accentuated aortic second sound The 
blowing mitral sjstolic murmur was well transmitted into the axilla The 
first sound at the apex was muffled and blurted Auricular beats could not 
be definitelj heard The blood-pressure x\as elevated 180/80, the high 
pulse-pressure being due apparently to the slow rate, for no aortic diastolic 
could be made out The lungs were cmphj’sematous and auscultation rc- 
xealcd man\ moist and bubbling rUles at the bases 
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The abdomen vras ngtd, but some of the ngidity was apparently due to 
voluntary protective spasm There was defimte tenderness m the nght 
epigastrium and the nght upper quadrant A mass, presumably the liver, 
was felt along the nght costal margin 

There was a slight edema of the pretibial tissues and about the ankles 
The reflexes were normal and no evidence of Rombergism or of loss of sense 
of motion or position was found 

The unne contamed albumin and casts The blood was negative 
An x-raj examination of the gastro-mtestinal tract showed the stomach m 
normal position, with hyperactive penstalsis, but no fillmg defect The 
duodenum was also negative There was no abnormal retention An x-ray 
of the chest showed an enlarged heart and a broadened aorta 

The eledrocaritogram (Fig 176) was conspicuously abnormal -and gate 
evidence of tery serious heart disease There was aunculoventncular heart- 
block of a 2 to 1 type and complete nght bundle branch block. These findmgs 
indicate a wnde-spread myocardial lesion involvmg the mam stem and the 
nght branch of the His bundle 

Rest in bed relieved the patient greatly He was able to get back to his 
practice, but fell dead in his office six months later, accordmg to Dr Louis 
H Behrens, who had referred him for electrocardiographic examination and 
who kindly furnished much of the history from his records 

Dtsctisston — This patient presented a story of a more chronic 
tjpe of gastro-intestmal disturbance, along with more recent 
acute attacks of cohcky pains m the abdomen The historj of 
dj'spnea, however, which was almost submerged, by the more 
prominent symptoms, gave the due The careful physical e\- 
ammation revealed more convmcmg endence of the real cause 
of the trouble The a^ray studies and espeaally the electrocar- 
diograms furnished the evidence that chnched the diagnosis of 
artenosderotic heart disease, aunculoventncular and nght 
bundle branch block, myocardial msufiSaencj' or cardiac failure 
mth congestion of the hver and abdominal viscera and shght 
edema 


Case V — Chronic and Acute Abdominal Pain, a Tender Mass and x-Ray 
Endenee of Cosine Stasis (? Pressure) in a Patient With Slight Aortic Regur- 
gitation and Bundle Branch Block Patient Died on the Operating Table — 
D S S , a retired merchant, aged se\’ent>-four, was admitted to the hospital 
wnth the complaint of “agonizing" pain in the lower abdomen 

His present illness was taken up mainK with the account of s\ mptoms 
of gastric ongin which had begun a month before admission with a dull 
ache in the lower half of the abdomen ■\t first the pain was inconstant and 
not sciere, but in the week before admission it had become constant and 
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agonizing He hid hid no desire for food or w-iter, both of which distn:«ed 
him He hid hid some niusei ind lomiting, but no jiiindicc He wis 
constipated During his present illness he hid hid three or four itticks of 
piin in his left chest similir to itticks tint he Ind c\/)erienced between the 
thi. iges of fiftj-four to fiftx se\i.n \cirs He tired wn eisily 

The famiK histon wis iireleunt e\cept tint tlic fithcr fell dead of 
“heirt failure" at sewntj four The pist history wis imiwrtint because 
of iciite rhcunntic fever for fixe months it the ige of twelw: jeirs, and 
agiin for sewn weeks it the igc of sexciitccn, ind igim it lift\-four to 
lift} -sex cn He hid frequent acute cviccrbitions of four to fixe weeks’ 
diintion He hid crj’sipelas for four or fixe xxeeks at si\tj-four besides 
the abdominil pain and the pun in the left chest, he hid hid sex ere {nin 
in the left shoulder ind irm At sexentx txxo he had hid .icute urinin 
retention, at sex-entj three he hid mother similir ittack, and m thisxeirhe 
had hid two more itticks He hid hid diiirn ten to twclxc times ind noc 
tuna three to four times for minx xcirs 

The p/ivsical examination shoxxed "lortic ficies,” pillor, ind iinrkcd 
carotid and subclaxnn pulsation, but no xenous engorgement The cirdiac 
apex impulse xxus felt as a forcible thrust in the fifth intcrcostil space, 12 
cm to the left of the midstcrnil line No thrills or shocks w-erc felt The 
outer cardne diilncss bx percussion xxns 3 5 cm to the right and 14 cm to 
the left of the niidsternum The lortic diilncss xxis incrciscd 

The heart sounds were slighti} miifllcd The first sound it the iixix 
xxns repliccd bj 1 rough sxstolic murmur tint could be hcirtl ill oxer the 
prccordium ind wis xx-cll transmitted to the ivlli The sjstolic miirmiir it 
the base xxas more blowing in quilitx A fiint high'-pitchtd dnstohe miirimir 
xxns heird in the lorlic irea ifter forced evpintion The second sound is 
reduplicated bcloxx the third costil cirtiligc, producing 1 protodiistolic 
gallop rhxthm The bnchnls and ridials ire mirkedix sclerosed The 
pulses xx-cre tqinl, s>nchronous, of high tension, ind somexxhit collapsing 
\ capillir> pulse xxis noted in the finger tips The blood pressure on id 
mission XXIS 172/70, but dropped to 120/70 The lungs xx-cre iiegitixc except 
for riles it the biscs 

The abdomen xxns slighll> rigid ind 1 firm, shglitl) iiodiilir md xerx 
tender miss xx-is pilpibic in the right upper quadrant, 8 cm bcloxx the costal 
margin Tin. miss wis slightlx mox-iblc The stomach xxis dilated and gixe 
a sticcussion note There xx-as i left inguinal heriin The right testicle xxis 
cnliigcd The prostate xxis broid and clastic No median bar xxis pros 
ent, but 1 neurogenic blitldcr xxis found on cjstoscopj 

The extremities shoxxed 1 slight amount of edema The redexes wire 
normal There xxis no liombcrgism 

The urine contiined i trice of ilbtimiii xxith rare hxilinc ind gniiiilar 
casts on one occasion The output xxis low and the siiccific gnxitx xxis 
high The phthilcin excretion totaled 34 per cent in txxo hours ^ he blood 
examination rcxciled no ibnormililx Hit Wisscrnnnn wis ntgitixt 

\ gastro intestin-’l x rox studx showed in enlarged stomach xxith stasis 
due apparentlx to in organic lesion of the distal portion of the p>lorus The 
result of 1 pressure defect due to an enliiged Iix cr xxas considered 1 possi 
bilit} , but not 1 probabilitx 
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The x-ray of the heart showed some enlargement, the transverse diam- 1 
eter measunng 13 cm and the aorta 5 5 Cm ’ '/ 

The eleclrocardtogram (Fig 177) w’as conspicuously abnormal, showing 
broad diphasic complexes of complete right bundle branch block, the Q R 
S interval measunng 0 11 sec , the normal being at the most 0 08 sec., the 
P-R measunng 0 18 sec , which is the upper limit of normal The rate was 
75 per imnute The findings are those of a grav e mj ocardial process 

The patient desired surgical mtervention, but this was advised agamst 
because of the evidence of grav'e mj ocardial changes, and the evidence of 
beginning heart failure, with congestion and edema, and the possibility that 
the whole picture was due to the cardiac condition Instead of following 



Fig 177 — Case \ Complete nght bundle branch block with Q R. S 
mtervilof 12 to 14 sec and a P-R interval of 20 sec These curves indicate 
mvocarditis or myocardial lesions 

out the prescnbcd rest in bed and digitalization, the patient left the hospital 
and consulted an eminent surgeon, who considered operation advisable, as 
there was grossly very little WTong with the heart Since, howev’er, the pa- 
tient had told him of our opinion, the surgeon decided to begin with local 
anesthesia \Mth the incision of the skin, the patient became pulseless and 
could not be revived — trulv a surgical catastrophe 

Discussion — The case requires very little further comment 
There mav have been a gastro-mtestmal lesion, but the cardiac 
condition, as revealed by the electrocardiogram r-rav, and 
phvsical e.vamination, was bv far tlie most senous part of the 
situation Tlie fatal issue emphasizes the importance of the 
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^iniaan’s opinion against that of the surgeon’s A careful 
'stud} had re\ealed shght but definite signs of heart disease, 
perhaps an old rheumatic aortic regurgitation and roughening 
or, more probably, artenosclerofac aortitis mth aortic regurgita- 
tion and the signs of early myocardial failure The r-ray, 
but especially the electrocardiogram, corroborated the findings 
and mdicated the extent and gra\nty of the m} ocardial 
lesion 

Case VI — Aaile Abdominal Pam After the Ingestion of Food or Dnnh tn 
a Patient With Syphilitic Aortitis, Diffuse Aneurysm, and Aortic Regurgitation, 
With Relief of Pain After Two Weeks of Mixed Antiluetie Treatment — A S, 
a laborer aged lift} -one, presented himself at the Chanty Hospital Clinic 
because of stomach trouble He complained of sharp pains in the pit of 
the stomach immediately after taking almost any kind of food or fluid, 
even soup and milk Meat and beans produced severe cramps He suffered 
no nausea and vomited only voluntanly to relieve his pain He had to 
support his abdomen by the pressure of his hands nhen hurrying or going 
doivnstairs, othennse he suffered pain and a sensation of "everything dropping 
out ” He had ne^’er been jaundiced, but had been chronically constipated 
The bowel movements had never been abnormal His appetite had been 
good, but he had been afraid to cat He had lost much weight The patient 
attributed all his trouble to an accident seven years previous to admission 
when he was caught between a loaded hand truck and a post His abdomen 
and chest were compressed and bruised, but the only lesion requiring atten- 
tion was a contusion o^er the symphysis pubis, which broke down, sup- 
purated, and had to be drained His abdominal symptoms came on shortly 
after this He had noticed slight dizziness and weakness at times He h'ld 
not eepenenced any dyspnea, palpitation, throbbing, or edema His famil} 
histor) and mantal history were negative except for the fact that his wife 
had a miscamage in her first pregnancy In his past history he had had no 
serious illnesses and denied haxmg had any venereal infections 

The physical examination showed the pallor and sallowness of an aortic 
facies There was a nodding of the head The pupils reacted promptly to 
light and accommodation The tongue was heavily coated The carotids 
and subclaxians throbbed xngorously The aorta was not palpable in the 
suprasternal notch A wave like pulsation was visible in the second right 
intercostal space Vigorous epigastric pulsation was also noted The 
superficial veins of the chest, axillse, and arms ware prominent A \ cna corona 
costalis was also present The heart was enlarged with the apex impulse 
extending 12 cm to the left in the fifth interspace The retromanubnal dul- 
ness was increased A short aortic diastolic murmur was heard, transmitted 
poorK, but unchanged to the apex There were also an aortic systolic and a 
mitral systolic murmur The blood pressure was 110/40 in the brachials 
and 130/30 in the poplitcals A pistol shot sound and a diastolic Durozicz 
murmur were eliated in the compressed femoral artery The tortuous 
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longitudinally pulsating brachials and radials were \'isible The finger-tips 
throbbed and a capillars pulse was present 

The abdomen was scaphoid Slight tenderness and resistance were 
ehated b> pressure in the right side of the epigastnum The liver edge was 
just palpable The abdominal aorta’s pulsations vsere dvnamic. 

The extremities were negative No edema was present The reflexes 
were active and equal There was no loss of sense of motion or position 
The unne and blood studies, includmg the blood chemical exaimna- 
tions, revealed no abnormalities The Wassennann was reported to be weaU> 
positive 

The gastro-mtestmal x-ray studies bj Dr Amedee Granger uare entirely 
negative except for a shght irregularity of the duodenal bulb, ahich sug- 
gested the possibility of a chronic cholecystitis 



Fig 178 — Case VI Some left ventncular preponderance, negative I 
and III Slightly broadened Q R. S intervals ( 08 to 10 sec } and diphasic 
T waves with the L V P suggest shght incomplete block, defective mtra- 
ventncular conduction in the right branch of the His bundle 


The x-ray of the heart revealed an aneurysmal dilatation of the aoita 
which measured 6 5 cm , while the heart shadow itself measured 14 5 cm in 
transverse diameter 

The electrocardiograrr (Fig 178) shows a^ definite left ventncular prc- 
piondciance mth negative T waves in Leads I and II The Q R. S is slightlv 
broad and this, with the diphasic T waves, suggests defective intraven- 
tncular conduction 

The patient was placed on mixed treatment consisting of si\ mercurial 
inunctions wxcklv and lodids bv mouth, and within twa weeks his gastnc s> mp- 
toms were entirelv relieved 4.fter six weeks a course of ten injections of 
bismuth sahcvlate (1 35 or 2 gr each) was given 



1002 


GEORGE R HERRMANN 


Dismssion — ^The case js quite definitely one of s)philitic 
aortitis, with diffuse aneutysmal dilatation and a free aortic 
regurgitation, without anj of the sjmptoms that are usually 
present in such conditions, but with gastric sjinptoms that are 
really more frequent than one generally thinks The gastro- 
mtestinal i-ray study w'as indeasne, but the heart a-ray' and 
the electrocardiogram gave conclusive CMdence of a grave oir- 
dio\ascular lesion The therapeutic test TOtli mixed antiluetic 
treatment gave definitely' positu e results with rehef of the pain 
withm two weeks 

Case Vn — Psychtc Disturbances i« Attacks of Paroxysmal Auricular 
Fibrillation in a Patient If7;o Also Had Bundle Branch Block — J C Af , a 
bachelor, aged fiftj -six, entered the hospital because of attacks of v-cakness, 
dizziness, and mental confusion He had had attacks for eight years, but 
these for the most part had had to do more with shortness of breath and 
palpitation and some precordial radiating pain Weak sensations, light 
hcadedness, and "a befuddled" mental confusion had been associated with 
the attacks for a jear before admission The onset of symptoms was alwa>s 
sudden, at most an> time of the day, but especially m the e\enings The 
attack came on as often during rest as during heavy work The drinking 
of cold water seemed to bring on the disturbance The attacks with pal 
pitation and pam had come on at intervals of a month, while the cerebral 
symptoms had come on as often as once a waek for some weeks When ad 
mitted, he was suffering from an attack which had persisted for two weeks 
w ithout clearing up promptlj , as the other attacks had 

His past history was significant m that he had been an excessive whisk> 
drinker, consuming a quart a daj for man> years He had had a “hard chan- 
cre," followed bj skin and throat lesions, twenty jeirs previous to admission 
He had had numerous attacks of gonorrhea, the last of which was five jears 
before admission He had had mixed treatment with lodids and mercury 
for about five vears His famil> history was negative 

The physical examination showed a rather rough backwoodsman, who 
was at times disonented The e>cballs were prominent and this moderate 
exophthalmos gave the patient a slightly wild and anxious look He wis 
slightl> c>anotic and dyspneic The veins of the neck were engorged The 
temporal arteries were thickened, tortuous, and rolled under the fingers 
The brachials md radials ware likewise thickened and tortuous ind piil^a- 
tion was visible and absolutely irregular 

The chest showed slight lagging at the nght base Absence of fremitus 
and resonance and the presence of distant breath sounds, cgophon>, and 
rSles over the lower lobes of the lungs mdicated hjdrothorax The breathing 
wes ChcvTie Stokes in type 

The heart was enlarged The apex impulse was barel> palpable behind 
the fifth rib, 11 cm to the left of the midime The whole precordium heaved 
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Fig 179 — Case VII A, High-grade incomplete bundle branch block. 
B, Complete nght bundle branch block. C, Complete nght bundle branch 
block combined with auncular fibrillation (paroxi smal) 
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with each systole and the nght upper chest wall showed some abnormal s}’s 
tohc outward movement No thnlls or shocks were felt The retromanu* 
brial dulness was mcreased and the outer cardiac dulness extended 4 cm to 
the right and 13 cm to the left of the midline The first heart sound was 
loud and the second was quite famt Later the first sound became mufiled 
A rough blowmg systolic murmur was heard at the apex and a soft s>'stolic 
murmur was present in the aortic area The cardiac rhj'thm was absolutely 
irregular and the rate was high, 160 per minute, while the radial rate was 
only 100 The blood-pressure was 170 to 190/100 to 110 

The abdomen was full The liver edge was hard and not tender, and 
extended 6 cm. below the costal margin The spleen was not palpable 

The extremities were negative except for edema about the ankles The 
reflexes were normal 

The unne contained a faint trace of albumin and some hyaline casts 
There were fairly well concentrated specimens, but a slightly increased night 
volume The phthalein excretion totaled 50 per cent in two hours The 
blood non-protein nitrogen was increased to 73 mg per 100 c c The Wasser 
mann was negative, even after provocative arsphenamin The blood hemo- 
globin and counts were normal 

The x-ray of the heart showed enlargement, the shadow measunng 17 
cm transversely and 12 5 cm longitudinally The shadow of the great 
vessels measured 7 cm 

The electrocardiograms (Fig 179, A, B, and C) were distinctly abnormal, 
showing defective intraventricular conduction, at first incomplete and later 
complete right bundle branch block Auricular fibrillation was present at 
times, but normal mechanism most of the time, however 

During his stay in the hospital the patient’s disonentation cleared up, 
but wnth the attacks of paroxysmal fibrillation he frequently suffered from 
mild delusions of persecution Digitalis was given and had some effect on 
the longer periods of fibnllation, but the attacks recurred 

Discussion — ^The case is one in which psychic disturbances 
came on during attacks of paroxj'smal auncular fibnllation 
Other evidences of heart disease were present Dyspnea, pal- 
pitation, cardiac pain mth radiation mto the arm, (^'anosis, 
and edema gave evidence of a faihng myocardium and the par- 
oxysms caused still greater embarrassment and suffiaent cere- 
bral anemia to produce the p^chic disturbances The electro- 
cardiograms revealed positive evidence of myocardial changes, 
of a se\ere nature, which smgularly showed evidence of pro- 
gression m the mcrcase m the degree of bundle block while the 
patient was m the hospital The combination of auncular fib- 
rillation and defective mtrav entncular conduction gave qmte 
tmusual curves We have had only a few more sirmlar cases 
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Case Vni — Psychic Dtsturhatices in a Paltenl Wilh a Free Lvettc Aortic 
Regargilahon and Aortitis and Severe Heart Failure IFt<7i Congestion and 
Massi’-e Edema — A. T H , a mamed man, aged fort> -one, had been troubled 
by the beating noise in his head whenever be lay down at night, a faintness 
and "all gone” sensahon on arising rapidly, and an increasmg imtability, 
had some pain m the heart, nght shoulder and neck, shortness of breath, 
and swellmg of the feet His illness dated back only six months, -when he 
first noticed famtness and pain in the heart while at work He contmued 
domg heavy labor and bis pam became progressively more severe and spread 
to his right shoulder and neck. Shortness of breath also became a promment 
s>mptom. Wlthm a few months he found that he could no longer do hard 
work, the famtness and 'weakness mcreased just as did the pam Distress 
and pain m the abdomen began to trouble him and the swellmg of the feet 
and legs was noted He had a cough and expectorated blood at times The 
beating noise in the head, the famtness and irritability had been constantly 
present for some weeks and 'were gettmg distinctly 'worse Puffiness of the 
face appeared a 'week before he w^s admitted 

The past history 'was significant in that the patient had had a "hard 
chancre” twenty -fi\'e years previously and had received prompt local and 
mixed antiluetic treatment No secondary lesions appeared T'wo years 
later he had a mild sunstroke His 'wife had had 5 children by a former 
marriage, but had not been impregnated by the patient m seven years of 
married life The patient’s father had died of cancer 

The physical examination sho-wed puffiness about the ejes, shght djsp- 
nea and cyanosis The pupils did not react to light The neck veins -were 
engorged Pulsations over the carotids and in the jugular fossre 'were prom- 
inent There was a nod of the head with every systole The aortic arch 
vras barclj palpable m the suprasternal notch No tracheal tug 'was noted 

The chest was large in all dimensions There was shght laggmg 'with 
absent fremitus, dulness to flatness on percussion, duninished breath sounds, 
egophony and bubbling rfiles at the bases of the lungs, espeaally on the 
nght postcnorlj 

The / eart 'was enlarged The whole precordium and upper chest heaved 
with each systole The apex beat was visible in the fifth and si-cth mter- 
costal spaces extendmg to the antenor axillary line, that is, 19 cm to the 
left of the rmdstemal Ime No shock was felt A definite diastolic thnll 
was felt over the left sternum from the second mtersjiacc to the apex. The 
outline of cardiac dulness measured 19 cm to the left and 6 cm to the nght 
of the midline The retromanubnal dulness was increased and measured 
9 cm across The heart sounds 'were distant A harsh, musical, aortic 
diastolic murmur was heard at the aortic cartilage and equalU well along the 
left border of the sternum The murmur was changed at the apex by the 
functional mitral stenosis to one of a rumbling character, an Austin-Flint 
murmur Soft flowing sj-stolic murmurs were heard at the base and at the 
apex 

A verj marked 'water hammer pulre was noted Loud systolic pistol 
shot sounds were heard in the brachial and femorals, postenor tibials and 
dorsalis pedis artenes The sounds were louder on the nght The Duroziez 
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diastolic murmur ^^•^s birclj' nudiblc in the compressed femoral Capillarj 
pulsation and throbbing uns present in the finger-tips The blood-pressures 
were 180/50 in the right arm, 215/55 in the left arm, 265/75 in both legs 
The abdomen a\~is distended Ihe liver aras tender and enlarged, ex 
tending 6 cm below the costal margin The spleen was not felt A slight 
shifting dulness and fluid wave indicated some ascites There was an old 
scar on the penis 

The extremities were edematous The relieves were not obtained The 
peripheral blood VTSsels were tortuous and calcareous 

The unne contained albumin and man> granular casts and Iciikocjies 
The phthalein evcretion was low, 27 per cent for two hours on one occasion, 



Tig ISO — Case Mil Birarre ciuac! showing lift vrntriciilar pre- 
ponderance, prolonged P-R ( 22 to 21 sec) and an mcrciscd Q R S (10 
to 12 sec ) and diphasic T wavTs (1 ncgatnai) 1 hisc signs indicate incom 
plcte block in the right branch of the IIis bundle 

and 45 per cent on another The blood showed a slight secondarj' anemia 
The blood non-protem nitrogen level was 39 mg per 100 cc Tlie Wasscr- 
mann was 8trongl> positive 

The x-ray of the heart at 2 meters gava: a shadow which measured trans- 
versely 22 cm and Iongitudinall> 21 cm The shadow of the great vessels 
measured S cm 

The eJectrocariiograms (Tig ISO) were distinctly abnormal There wes 
evidence of defective conduction in the His bundle and in its right brancli 
The P-R intervels measured from 0 20 to 0 28 sec , and the Q R S intervals 
from 0 OS to 0 1 1 sec. The T w aves were diphasic and the signs of left ven- 
tricular preponderance were present 
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The course in the hospital 'vras a storm} one Digitalis \ras admmistered 
mthout an} conspicuous changes The pabent became quite irrational at 
nightfall and had mild delusions and hallucinations He spat up blood occa- 
sionally and the heart failure mcreased tapidl} Pain in the liver region 
increased His blood-pressure dropped 30 mm \nthout improvement He 
died five vreeks after admission 


Discussion — ^The beating noise in the bead, the faintness, and 
vertigo are easil} accounted for by the verj' free aortic regurgita- 
tion and the consequent artenal throbbing The other psj^chic 
disturbances are usually considered to be due to anemia m the 
special sense centers and general cerebral anemia m severe heart 
failure such as this patient presented 

Case IX. — Aslhma-hke Atlachs, Often Nocturnal, tn an Indmdual Wtik 
Arlmosderolte, Possibly Syphtltlic, Aortitis and Myocarditis and Evtderce of 
Myocardial Insufficiency — J F , a -nidovrer, aged suet} -six, was admitted 
with the complaint of “asthma,” which consisted of paroxysmal, especially 
nocturnal, attacks of tightness m the chest and difficulty m breathmg He 
had had one attack of this trouble fifteen }’ears previousl} and none agam 
until two }’ears before conung to the hospital At this time he was caught 
m a windstorm which brought on an attack of difficulty in breathing and a 
constriction sensation in the neck and the lower chest He was not relieved 
until he was given a h}-podermic injection One more similar severe attack 
m the same year was relieied in the same way He had no further trouble 
until about two months before admission, when he began to have similar 
attacks almost every night The attacks were preceded by a sensation of 
heat and fulness in the head and were accompanied and followed by cough 
and a tenacious expectoration, which was bloody at times The attacks 
were relieved by nothing but h^’podermIc mjections The nature of the 
drug which was used in these injections was not knowa, but it was presumed 
to be epmephnn He suffered from a frequency duiing the day and nocturia 
four to five times each night 

The past history and mantal history revealed no relevant facts The 
family history was significant in that the patient’s father and mother and 
one older brother had died of "asthma" and "heart trouble " 

The physical evairination showed an orthopneic old man wuth Cheyne- 
Stokes respiration, c%anosis of the lips, and engorgement of the neck veins 
The chest was somewhat barrel-shaped and the percussion note was 
tympanitic except at the bases where slight dulncss was noted and moist 
rfilcs were heard 

The heart was enlarged the ajxix impulse was in the sixth intercostal 
space and the forceful heaaa extended 12 cm to the left of the midstemal line 
The retromanubrial dulncss was increased The cardiac rhythm was regular 
The first sound was somewhat muffied and a protodiastolic gallop rhythm 
was noted A loud blowing systolic murmur replaced much of the first sound 
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at the ape\, and was well heard m the left axilla The heart sounds at the 
base were only faintly audible The blood-pressure was low on admission, 
but gradually rose to 155/100 The superficial arteries were thickened and 
shghtl> tortuous 

The abdomen was slightly distended The liver was just palpable and 
definitely tender The extremities showed clubbmg of the fingers and toes 
The feet, ankles, and legs were edematous The reflexes were not abnormal 

The unne contamed a trace of albumin, which, however, disappeared 
with rest The specific gravity vaned from 1007 to 1026 The phthalein 



Fig 181 — Case IX Marked left ventricular preponderance, prolonged 
Q R. S interval ( 12 sec) and diphasic T wa\es (Ti negative), indicating 
incomplete right bundle branch block 


excretion was 57 per cent for two hours The blood-counts and hemoglobm 
content were normal The Wassermann reaction was positive 

The x-ray of the chest at 2 meters showed the lungs to be clear, but the 
aorta and heart to be enlarged, with transverse diameters of 6 5 and 20 cm , 
respectively, and a length of 20 cm 

The declrocardtO£rams (Fig 181) were alt distinctly abnormal, showing a 
very high grade of defective conduction, incomplete or almost complete block, 
in the right branch of the His bundle The Q R S intervals measured 
0 12 to 0 14 sec , with a very extreme degree of left ventricular preponder- 
ance, but with diphasic T waves These findings were sufficient evidence of 
senous m>ocardiat changes 
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The patient remained in the hospital three -weeks, dunng -which time 
he -was given rest m bed and digitalized and, as a result, he lost his edema 
and felt very much impro-ved The attacks of nocturnal dj-spnea had ceased 
troubimg him 

He fell dead a few days after leaving the hospital 

Discussion — The histoty was suggestive of an asthmatic 
bronchitis and the emphysema and rales at tie bases may have 
been considered as supporong this diagnosis The response to 
what was apparently epmephrm injections might have been 
thought of as corroboration by a therapeutic test However, 
the eMdence of a f ailin g m^'ocardium was abundant on physical 
exanunation and the x-vd-y and electrocardiograms substantiated 
this evidence and led to a diagnosis of cardiac rather than pul- 
monary disease The unproiement under treatment for myo- 
cardial msuffiaency and his sudden exitus after lea\'ing the 
hospital confirmed the diagnosis 

Case X.— A Chrical Ptclure, Almost Topical of Aslhtralic BroncJitis, 
WT-teh IToj Apparently the Result of Myocardial Insuffctency — B , a house- 
-wifc, aged thirty -four, -was admitted to the "asthma” dmic with the com- 
plaint of nocturnal wheezing m the chest, cough, and expectoration 

Her present illness was a continuation of attacks of paro-eysmal difficulty 
in breathing that she has had for about two years The attacks were usually 
nocturnal, coming on often in a "close" room, but occasionally also after 
exertion Coughing, with shortness of breath, accompamed by some pal- 
pitation and lasting for two or three hours, -with relief only after sittmg up, 
was the usual sequence of e-vents E-<cpectoration was profuse and at times 
blood tinged Occasionally she had had cramps in the legs dunng the 
attack 

The familv history was negative except for the fact that the patient’s 
father was thought to have had “asthma,” and one sister has had asthma 
She had been mamed for fourteen years She had no livmg children, but 
had had two miscarriages thirteen and twelve years back. Her husband was 
well 

In her past history she had had no acute infections In November, 
1918, she had had influenza, which had begun -with a cough and w-ith “whoop- 
•nSt" as m pertussis She had coughed all that winter, but not during the 
following summer (1919) In the fall of 1919 the cough and frequent expec- 
toration began with the onset of cool w-eather and became worse until the 
warm weather of the spring of 1920 Occasionally thick gray sputum was 
expectorated after the attacks 

The physical examration showed a moderately orthopneic woman, 
slightlv evanosed and definitely m distress The neck veins w-erc slightly 
\OL. 9—64 
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engorged The chest w“is slightl) hj pcrrcson'int and moist rflics vere present 
at the bases of both lungs 

The heart w-as enlarged, extending 12 cm to left and 4 cm to nght of 
the midstemal line, by percussion The point of maximum impulse \vas in 
the sixth intercostal space 10 cm to the left of the midstcrnal line The 
pulmonar}' second sound iras louder than the aortic second sound, eath a 
suggestion of reduplication The mitral first sound aas mtiflled and a faint 
blowing systolic murmur was heard nt the apex, but it was not transmitted 
The systolic blood pressure was 190 mm of mercury and the diastolic was 
110 mm 

The abdomen was negatue The li\cr and spleen were not palpable 
There was no tenderness The extremities showed only slight cyanosis and 
edema The urine contained a verj slight trace of albumin, a few hjalinc 



Fig 1S2 — Case X Complete nglit bundle branch bloci , Fj iiegatiiL 

casts, and a few lciil.oc\tcs The blood examinations re\cakd no abnormal 
it> and no cosinophilia The Wassermann was negaliic The sputum was 
negatixe The sensitization tests were negati\c 

The * ray of the chest taken at 2 meters showed no e\ idences of gross 
pulmonary pathologj The heart was enlarged, wath a transierse diameter 
of 14 cm , while the shadow of the great aesstls measured 6 cm in width 
The dectrocardmgrams (Fig 1S2) were the most coiiMiicing bit of e\i- 
dence as to the source of the patient’s difliciillics The curies showed a \cry 
broad Q R S inteml(I2to 11 sec ), with a broad notching and diphasic T 
waxe, the signs of defcctiie conduction (complete block.) m the right branch 
of the His bundle These findings were definite eiidcnce of m>ocarditis 
The patient was kept m bed on a low protein s.i1t jxior diet and giicn 
tincture of digitalis in tonic doses Two crowned teeth that were abscc««cd 
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were removed Her symptoms were markedly relieved and her blood- 
pressure dropped to 155/95, but later rose to 185/125, but attacks were no 
longer troublesome. 

Discussion — Though the patient’s story and symptoms were 
those of an asthmatic brondiitis, the physical, a>-ray, and elec- 
trocardiographic finding!^ definitely established the presence of 
gra^ e mj ocardial changes The rehef of symptoms under cardiac 
treatment maj'- be taken as confirmative evndence that heart 
disease was at the bottom of this patient’s trouble, as it is m 
many cases of so-called bronchitis and asthma 

Case XL — 4 Case Presenltng a Htstory and an Appearance of Laryngeal 
or Tracheal Obstniclion, the Result of an Aneurysm of the Innominate Artery — 
0 R P , a widower, aged forty-five, came to the hospital because of obstruc- 
tion to breathmg, hoarseness, loss of voice, rattlmg in his windpipe, stnder, 
wheezing, a dry cough, and tightness in the upper right chest The trouble 
had begun eight months previous to admission with a "cold,” a sensation of 
tightness in the right upper chest, and an unproductive cough He had not 
aspirated any foreign body as far as he knew Hoarseness and difficulty m 
speaking had been noticed for about four months Acute “parovysmal” 
attacks of difficult) m breathing had been coming on irregularlv for three 
months The attacks had been cut short by the smoking of "asthma pow- 
ders ” After the attack a "rattling" and "wheezmg” and a sense of "closmg 
off of the windpipe" persisted He had been suffering from an acute attack 
for SIX da)'s previous to admission 

The family history was irrelevant, but the mantal historv’ was of some 
interest, in that his wife had never become pregnant and had died of "kidney 
trouble " In his past he had had gonorrhea at fourteen ) ears, but denied 
havmg had any soft or hard chancres He had had influenza m 1918, and 
frequent "colds on the lungs each winter ” 

The physical examnation showed a middle-aged man in evident respira- 
tor) distress A distinct inspiratory stndor and an expirator) wheezing 
were audible without a stethoscope The voice was weak, and hoarse and the 
cough somewhat “brassy " There was considerable throbbing and ques- 
tionably expansile pulsation in the right supraclavicular space The neck 
veins were engorged A tuggmg of the trachea was also felt The nght 
sternoclavicular joint, manubrium, and upper chest were raised with each 
heart beat S)atolic and diastolic shocks were felt over this area The apex 
impulse was in the fifth interspace, 10 cm to the left of the midline The 
retromanubrial dulness measured 10 5 cm and the outer cardiac dulness 
extended 4 cm to the nght and 10 cm to the left of the midstemal line The 
heart sounds were distinct and normal, no murmurs were heard The sounds 
were well heard over the upper nght chest also 

The chest showed dulness at the right apex Sonorous, piping, squeak- 
ing, and whistling sounds were heard over the lungs postenorl) 
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6 cm to the left of the midstcrnal line A slight lioi\ e and a faint diastolic 
shock avcre felt oaa:r this dull area A loud, long aortic diastolic murmur 
was most audible m the aortic area in the second right intercostal space near 
the sternum The aortic diastolic murmur wns not transmitted to the sec- 
ondarj aortic area and the apc\ A loud apical s>’Stohc murmur was heard 
at the apex and waill transmitted to the aMlIa The rhjthm was regular 
The heart sounds were obscured by the murmurs Ihe blood pressure was 
144/SO in the right arm and 130/SO in the left arm 

The extremities were negatuc except for hipixicratic fingernails and 
slight clubbing 1 he radial pulses were about equal and not of a collapsing 
tjpe 

The urine w is negatiae The blood was iiiimcricallj , colorimctricall), 
and morphologically ncgatiie The Wassermann was positiie 



Fig 1S4 — Case XI 1 Definite left acntriciil ir preponderance T| and Ti 
ncgatiac, 1 waacs diphasic, Q R S intcra’al at upper limit of norinal (08 
sec ) Findings suggcstiae of slight dcfcctiae cxindiiction in the right branch 
of the Ills hiiiidic 


The a ray of the chest sliowcd a greater clearness of the right hiiig field 
than of the left The heart and great aeseels appeared driwn to the left 
There was a diffuse mottling in the left upper lobe A den^e romulcd shadow 
mcaslinng 15 cm across filled the mcdiastriiim iiid extended into the left 
lung field from the second to the fourth ribs The mass did not pulsate, the 
left diaphragm was aeiy limited m its moeeinciits Ihe heart shadow 
extended 5 5 cm to the right and 9 7 cm to the left of the midstcrnal line 
The lung field findings suggested tiilicrciilosis or possdilj pressure occlusion 
of the left primarj bronchus with atelectasis and possiblj Eecoiidar> infection 
The mediastinal mass from the r ra> standpoint was considered to be n 
solid tumor, probahK malign iiit 
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The declrocardiogram (Fig 184) showed definite left ventncular pre- 
ponderance and negative T wa\'es m Leads I and II The Q R. S interval 
was at the upper limit of normal (0 08 sec.) and the diphasic T waves suggest 
slight defective conduction in the right branch of the His bundle 

The patient failed to respond to mixed antiluetic therapy and graduallv 
lost ground He had a persistent low-grade fever which gradually became 
higher and assumed a septic character A leukocytosis of slight degree was 
present Difificulty in breathing increased and cough and expectoration was 
uncontrollable 

Autops} showed an aneurysm of the root transverse arch and descendmg 
portion of the aorta The left superior bronchus was obstructed and the atd- 
ectatic left upper lung lobe was infected and the bronchi filled with purulent 
material 

Discussion — The case is interesting from many angles 
There were sjmptoms and signs that might well mdicate an 
apical tuhercnlosis The etddences of aneurj’sm were found on 
careful examination and the mferred obstruction of the primary 
bronchus suggested by the t-ray was confirmed at autopsy 
The atelectasis and secondarx' mfection explamed the findmgs, 
mdudmg the fever The reason for the non-transmission of the 
loud aortic diastohc murmur and the absence of the secondary 
findmgs of aortic msuffiaent^ laj' probably m the presence of a 
sacculation at the root of the aorta, which was responsible for 
much of the murmur and acted as a blood-trap 

Case EHL — The Symptoms and Signs of Pulmonary Tuberculosts tn a 
Palierl If ilh Adrarced Mitral Stenosis and Passive Congestion of the Lungs, 
With a History Also of Pulmonary Thrombosis, Cerebral Embolism With Hemi- 
plegia, Cough, Hoarseness, Aphonia, and Cardiac Pain — M M E , a widow, 
aged twent> -seven, came into the hospital because of weakness, cough, blood- 
tinged sputum, pain m the chest, and some loss of weight The sj'mptoms 
had been more or less insidious in onset and had developed gradually over a 
period of jears Fever had been present irregularly and her appetite had 
failed m the febrile periods 

Her past historj was replete with significant happenmgs She had had 
repeated attacks of severe sore throat and qumsy smee chOdhood, but with- 
out any rheumatic fever or chorea Attacis of stomach trouble with slight 
crampmg for fifteen minutes after taking most any land of food had been 
noted off and on for many years She had had frequent severe colds during 
each winter Two years before admission she was suddenly seized with a 
pain in the right back, this was followed by shortness of breath, cough, and 
b1ood> sputum A diagnosis of pneumonia had been made (The condition 
was most probabl} , however, a pulmonary infarction ) A few months later 
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the patient had an acute pam in the nght side of the head This ti-as fol 
lowed by a paralysis of the left side of the body 

Occasionally after a severe paroxysm of coughing she suffered from a 
sharp pain in the precordium, which radiates to the left shoulder and dowa 
the left arm and was accompamed by a choking sensation, severe shortness 
of breath, palpitation, and dizzmess Her voice was often hoarse and at 
times she was almost aphonic. 

The physical examination showed a woman of slight build with an anxious 
expression and a flush over the molar prominences There was a slight tuige 
of cyanosis of the mucous membranes The tonsils had been removed The 
neck vans were moderately engoiged The thyroid was slightly enlarged 
There was some impairment of percussion at the left apex and at the 
bases The vocal fremitus was slightly increased at the left apex. The 
breath sounds were bronchovesicular and a few fine r^les were heard at the 
left apex. Diminished fremitus, muffled breath sounds, and coarse idles 
were present at the bases postenorly 

The heart was enlarged, the apex impulse was visible in the sixth inter- 
costal space 14 cm to the left of ^e midstemal line A diastolic thnll was 
felt over the apex and a diastolic shock over the pulmonary area The 
dulness at the base was distmctly increased to the left The first sound at 
the apex and the pulmonary second sound ware sharply accentuated The 
aortic and mitral second sounds ware quite faint A localized rumbling 
diastolic and a loud widely transmitted systolic murmur ware heard at the 
apex. The heart rhythm was regular fhc blood-pressure was 90/65 
The pulse was small 

The abdomen was slightly distended and tense The liver was engorged 
and tender, extending down to the level of the umbilicus The spleen was 
also palpable 

The extremities showed a paralysis of the left side The reflexes ware 
exaggerated on the left A Babinski and a patellar clonus ware present in 
the flaccid, cold left leg There was a slight edema of the pretibial tissue 
The patient's best w eight had been 110 pounds Her waight on admission 
was 94 pounds 

The unne contained a trace of albumin and some h>alinc and granular 
casts The phthalein excretion was 50 per cent in two hours The blood 
showad a slight polycythemia and a slight leukocytosis The blood non- 
protein nitrogen level was normal and the Wassermann was negative The 
sputum was repeatedly negative for tubercle bacilli 

The x-ray showad slight haziness at the left apex and at the bases of 
the lungs The bronchovascular tree was prominent throughout The 
heart was greatly enlarged, the shadow mcasunng 4 cm to the right, and 
15 cm to the left of the midsterna! line The shadow of the left auricle was 
also vary prominent 

The electrocardiogram (Fig 185) showad prominent, broad P waves and 
the evidence of a nght vcntncular preponderance, which together are path- 
ognomonic of a high-grade mitral stenosis The Q R S interval was slightly 
broadened, suggesting m>ocardi3l lesions invalvmg the intraventricular con- 
duction tissue 



unusual IIAIOTESTATIONS OF HEART DISEASE IOI 7 


The pabent did fairly ■n’ell under treatment for her heart condition 
The slight fever promptly disappeared with rest m bed and digitahs She 
went home, but was brought back three months later, m the early wmter, 
with a complicating acute respiratory mfection which terminated m a fatal 
bronchopneumonia 

Autopsy showed a bronchopneumonia due to pneumococci of Group IV 
There were no evidences of tuberculosis The right heart was greatly en- 
larged The left aunde was greatly dilated and contamed a mural thrombus 
The mural valve was stenosed and admitted onlj the tip of the finger The 



Fig 185 — Case XIII Right ventncular preponderance, prominent 
broad notched P waves especialK in Lead I Q R. S mterval prolonged 
( 10 sec, time marker m tenths and fiftieths) There is a suggestion of slight 
defective intraventricular conduction most probably m the left branch of the 
His bundle 

tncuspid and aortic valves also showed old scars The liver and spleen were 
enlarged due to chronic passive congestion 

Discussion — This case is an interesting one, presenting many 
unusual features The sj-mptoms and signs of pulmonary tuber- 
culosis were qmte promment on admission and "were evidently 
the result of the pressure of the engorged left aunde and the 
extreme passive congestion of the lungs The pulmonary in- 
farcUon, which had been diagnosed pneumoma, was evidently 
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the result of stasis of the blood in the veins and a resulting 
thrombosis The predisposition to colds ivas also the result of 
pulmonar}’’ congestion The abdonunal sjTnptoms were prob- 
ably assoaated with the engorged liver The cough, hoarseness, 
and aphoma were the results of the pmdung of the left recur- 
rent laryngeal nerve between the aorta and the dilated pul- 
monary artery 

The attacks of cardiac pam that came on after severe paro\- 
) sms of coughmg and simulated “angma pectons” attacks may 
be accounted for by the pressure of the engorged left auncle 
on the left coronaiy arteiy, with a resultmg narromng and tem- 
porary occlusion 

The acute headache and subsequent hemiplegia were the 
results of a breaking off of a bit of the auncular thrombus and 
cerebral embolism 

The electrocardiogram m this case was of the ^e char- 
actenstic of mitral stenosis and m itself would have pomted to 
the correct diagnosis 

Case XIV — Hemoplyns and Cough, for Which the Patient Had Been tn 
a Tuherculosts Sanalortum, While the Real Cause of the Trouble Was a Con 
gentlally Defective Interventricular Septum With an Active Congestion of the 
Lungs — M H, a school-teacher, came to the clinic because of a chronic 
cough and the expectoration of various amounts of bloody sputum He 
had been having some slight difficulty for about tno years Blood streaked 
sputum was noticed in slight amount at first only after a severe paroxysm 
of coughing and then after severe muscular effort The patient, hoaever, 
was not “short-winded”, on the contrary, he was exceptionally "long-winded" 
and could swim long distances He had noticed no conspicuous loss of 
weight and had had no fever that he could detect without a thermometer 
His appetite had not been good, but no senous falling off had occurred He 
had been sent to a tuberculosis sanatonum, iihere he had taken the treatment 
for a number of months, but the symptoms did not completely disappear even 
with absolute rest 

His past history, as onginally given, was quite irrelevant There was no 
knowledge of any exposure to tuberculosis The family and marital his- 
tones were negative 

The physical examination revealed a thin, tall man of an asthenic habitus 
with an adenoid facies The mouth and pharynx were negative The teeth 
and gums nere normal and the tonsils had been removed The chest showed 
a slight precordial bulging, but the movements of the thoracic cage nere 
symmetneal The percussion note was slightly impaired owr both lungs 
The fremitus was slightly increased The breath sounds were likewise bron- 
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cbovestcular The nhispered voice was unusually widely transmitted A 
few crepitant i41es were heard throughout the lungs, especially at the apices 
and bases 

The heart was greatly enlarged and extended mto the axilla The apex 
impulse was wsible m the fifth mtercostal space 16 cm. to the left of the 
inidstemal Ime A long systolic thnll was felt over the base of the sternum 
and up as high as the third nb and laterally for a few centimeters on either 
side of the lower half of the sternum A loud, rough ^tohc murmur was 
heard with masmum mtensity over this same area The pulmonary second 
sound was distmctly accentuated The blood-pressure was low, 100/60 

The abdomen was negative The liver and spleen ware not palpable. 
The extreimties showed no abnormalities There was no clubbmg, although 
there ware hippocratic nails The reflexes ware normal 



Pig 1S6 — Case XIV Conspicuous nght ventncular preponderance such 
as one encounters in congenital heart di'aase, P> and Tj negatna 

The sputum was repeatedly negative for tubercle bacilli The urme 
was negative The blood-counts and hemoglobin content ware slightlj 
above normal The Massermann was negatna 

The eltclrocard ogram (Fig 186) showed a verj marked nght ventncular 
preponderance such as is found only in congenital heart disease Thus the 
diagnosis of a congenitallj defectiva interventncular septum was substantiated 
The x-ray stud:es showad an enlarged heart, with a dilated, conspicuously 
pidsatmg pulmonarv arterv , the pulsations extending far out into the broncho- 
vascular tree The cardiac shadow on the film measured 4 cm to the nght 
and 16 cm. to the left of the midstemal line The transverse diameter of the 
shadow of the great vessels was 7 5cm, much of the increase being due to a 
promment pulmonary artcr> The x ra> findings ware those of a congenital 
heart lesion and strongI> suggested the presence of a patent ductus artenosus 
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(Botalli) Howe\cr, this could not be confirmed by careful auscultation, as 
onl}' the eMdcnccs of a dcfccti\-e interaentriciihr septum could be found 

Discusstoii — ^Tlie sj-mptoms and signs tliat suggested pul- 
monar}’’ tuberculosis in this patient ■nere not by any means 
sufficient for a diagnosis, yet tlie patient had been treated m a 
sanatorium Of 4 cases of apparently more or less uncomplicated 
defectne mtei^’entricular septum, only 2 had had hemopt)sis 
and cough, iilule tlie other 2 were witliout any s}’mptoms what- 
ever The diagnoses w ere based on tlie position and transmission 
of tlie tlinll and tlie sj stohe murmur The patient’s past histoo' 
was negati\e, but, on further quizzing after the abo\e findings, 
he and one of the other cases recalled the important fact that 
his mother had told him tliat he had been a “blue babj ” and 
had not been expected to li\ e for a number of daj s after birth 
The ckclrocardtogranis furnished valuable confirmatoiy evidence 
and m themsehes were diagnostic of congenital heart disease 
Tlie r-ray findmgs w ere likewnse lliose of congenital heart disease 
The final opmion, however, as to the t}pe of lesion present rested 
upon tlie findings eliated by careful ph}sical examination, es- 
pcaall}' palpation and auscultation 

Case XV — A Patient Wtih -Paroxysmal Auricular ribnllatwi and lie 
Clinical Picture of Intestinal Obstruction, No Evidence of Which Could Be 
Foundlat Operation or Autopsy Paroxysmal Auricular Pibrillation Was 
Finally Agreed Upon as the Most Logical Ehologic Factor — C P , a bicliclor, 
aged si\t} -four, w-is admitted 't<! a surgical emergcnc> because of acute pain 
in the abdomen, nausea, and constipation The pam had begun two dal’s 
before admission, but had been se\erc for only sre hours A dull constant 
pain had been present and acute exaggerations had occurred at irregular 
inten'als, coming on more and more frequently, until thc> occurred eierv 
tiio or three minutes and lasted from fifteen to forti fiae seconds W'itb 
the acute pam there H'as a draning up of the knees close to the abdomen and 
con\ ulsiaa: mo\*enicnts and a congestion or siilTuston of the face The patient 
groaned and complained of pair He felt nauseated, but did not aximit 
He had not had a bowel moacment for twx) da>s 

The past history was considered negatiac, ict it was later learned that 
the patient had had recurrent attacks of scacre abdominal pam for at least 
four 1 ears 

The physical examination reaealcd a pinched expression There were 
caadences of paroxysms of excruciating abdominal pam The left pupil was 
larger than the right, irregular, eccentric, and reacted poorly to light and 
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accommodation The left eje had been traumatized and the abnormalities 
\rere probabU the results of s\-nechis The neck vessels n-ere slightlj en- 
gorged and pulsated irregularlj at times 

The chest mo\ed symmetncally with each respiration Slight orthopnea 
was noted and the respiratory rate was slightly increased up to 26 per minute 
The lungs were resonant and clear throughout The heart was at the upper 
limit of normal in size Moderate accentuation of the aortic second sound 
was noted along wnth slightly rough sjatolic murmurs at the base and apev. 
The rh^lbrn was regular at 84 beats per minute wnth periods of irregularity 
and more rapid rhythm The blood-pressure was 145/85 The brachial and 
radial artenes ware thick and tortuous The pulses ware full and bounding, 
regular, wnth short penods of irregularity 

The abdon.cn was distended, tjnnpanitic, veiy tense and ngid in attacks 
and moderately so between attacks Generalized tenderness was present, 
and besides the ngidit} a \ague mass was palpable m the right upper quad- 
rant Penstalsis was visible m the upper abdomen monnng downward 

The extremities showad no edema The reflexes were slightly reduced, 
but not abnormal 

The unne was negative The leukocj'te count was normal, 8000 There 
was onlj a very slight rise m temperature to 99“ F 

The surgeons considered mtestinal obstruction the most likely diagnosis 
The patient was gi\an morphin, 10 mg (1/6 gr ), and atropm, 0 3 mg (1/150 
gr), and operated under gas, oxygen, and ether anesthesia No mtestmal 
obstruction or wlvulus was found The bowel was greatly distended with 
gas A moderate amount of free fluid was present The mesocolon was 
thick with edema No pentonitis was present There was a small splenic 
hemorrhage and manv congested areas 

The patient rallied after the operation, but after eighteen hours the 
pulse was noted to be more constantlj irregular and very waak The blood- 
pressure was 90/60 The leukoevte count dropped to 5200 The respira- 
tions rose to 30 per minute The temperature rose to 102“ F The bowals 
moved following an enema Mter twcnt>-four hours postoperati%e the chest 
filled up with rflles and the breath sounds were obscure The patient became 
cjanotic and want into a state of collapse The pulse was regular at times, 
but mosth irregular and rapid At the end of fortj -eight hours postoperative 
signs of consolidation ware found in both lungs The fever rose to 104“ F , 
the pulse to 110, and the respiration to 40 The pulse was quite irregular 
most of the time, and electrocardiograms (Fig 187, A, B) showad this irregular- 
ity to be due to a high-grade auncular fibrillation Electrocardiograms 
showing normal mechanism ware also obtained 


The patient lost ground rapidlj and died on the third dav after operation 
The autops% showed a bilateml lobar pneumonia, bilateral hjdroneph- 
rosis, dilatation of the ureters, bladder, and urethra (the so-called neurogenic 
G U sjndromc), chronic interstitial orchitis, multiple hemorrhages into the 


peritoneum, acute swelling of the spleen, and chronic swelling of all viscera. 
The heart was enlarged and fattj Tfcc aorta and coronary artenes 
ware thickened and shghtU tortuous The myocardium showad evidences 
of fatty and pigment degeneration The aortic and mitral \al\as w 
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B 

Fig 187 — Ca<« X\ A, \uncuhr fibnilation of high gride (par03c> smal) 
B, Normal mechanism wlh left ^cnt^cula^ cvtrasystolcs 
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slightly thickened Fibroblastic proliferation was in evidence throughout 
the myocardium 

Discussion — ^The patient presented the picture of an acute 
abdominal condition, but the subsequent course diqiroved this 
contention It is clear that the patient 'was suffering from 
attacks of paroxismal auncular fibrillation and also has some 
coronary disease Either one of these disturbances has been 
known to account for dinical pictures similar to that which the 
patient presented Certamh the combination of the two con- 
ditions would gi\e adequate reason for the siTnptoms How- 
ei er, there are two other possibihties The ej e findings along 
with the genito-urinarj' findmgs suggest neural syphilis with 
tabetic crises as the cause, while the lobar pneumonia may not 
ha\e been secondary to the etherization, as it was considered, 
but may hai e been basal and central and im oh ed the diaphrag- 
matic pleura, which would haie accounted for the pam The 
T P R cune was, howeier, agamst this Then, too, the past 
history of prenous attacks made the first two explanations more 
plausible than the third The history of the eye trauma to ex- 
plam the findmgs makes the possibihty of a tabetic crisis less 
likely than the first explanation, of paroxysmal auricular fib- 
rillation and coronary’ disease, for which we have clmical and 
postmortem exudence 


Case 3 £VL — A Paltenl Wtlh Heart block and Adams-Sloies Ailacks- 
Dreloped Symptoms and Signs of Acute Appendicitis, for Witch He TEm 
Operated The Appendix Trui Scarcely Badly Enougl Invoiced to Account for 
the Symptoms and Signs — W R., a retired merchant aged seventy -tvio, was 
admitted as a surgicil emergency with the complamt of acute pam m the 
right side of the abdomen, nausea, and x oimtmg The onset of his pain had 
been sudden, just after a moderately' heavy meal on the day previous The 
pam was sharp and more or less generalized at first, but later more defimtely' 
right sided Nausea and x’omiting were noticed shortly after the onset 
of the pam He was brought into the hospital m an ambulance. It was 
found that he had a few degrees of fex'er and a leukocytosis, along with a 
continuation of the abdominal pam, tenderness, and rigidity He was con- 
sequently sent to the surgical service 

The physical exan'trahon showed an old man in cxident distress and 
slightly cyanosed The neck x’ems were slightly engorged The chest was 
barrel shaped The lungs were emphysematous xnth a fen atelectatic and 
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chronic bronchitic r^les at the bases posteriorly The heart apc\ and borders 
could not be made out because of the pulmonary emphysema The heart 
sounds were faint, the rhythm was slightly irregular, and the rate (72) was 
slightly less than might be expected in the presence of a body temperature of 
101° F The systolic blood-prcssure was slightly elevated to 155 mm and 
the diastolic somewhat lowered to 70 mm of mercury The abdomen was 
distended and extreme tenderness ivas elicited by slight pressure over the 
right side The right rectus was distinctly rigid No masses could be 
made out Rectal examination was negative The extremities were nega- 
tive There was a moderate leukocytosis of 15,000, 65 per cent of which 
were neutrophilic polymorphonuclears 



Fig 188 — Case XVI Heart block, for the most part complete A V dissocia 
tion At times there was partial 2 to 1 block 

The patient was operated for an acute appendicitis, but the appendix 
was admittcdlj not as seriously inxohed as the s>mptom5 had indicated 
The patient developed an incrcasmg pulmonary edema, a bronchopneumonia, 
and died on the fourth day after operation 

Although this may have been a patient suffering from an appcndiatis, 
there is, in my opinion, more evidence to suggest that his acute abdominal 
symptoms were due to acute disturbances in the cardiac mechanism He 
had been prcviousl> operated for acute bladder symptoms Just as the pros- 
tate was remowd the patient collapsed, became unconscious and cyanotic, 
his body became rigid, and respiration practicall> ceased during a convulsion 
No pulse was felt and adrenalin was administered A lone beat was felt 
shortly after the injection, and a few seconds later the rate began to pick 
up and promptly rose to 40 Atropin was given to a total of 0 00658, or I/IO 
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gr The rate steadily increased after this to 80 and later 96 beats per nunute. 
A diffuse flush and a diyness of the mucous membranes, the result of the 
heavj atropin dosage, were only slightly disturbmg The patient’s brother 
had also had Adams-Stokes attacks and had died m an attack 

Electrocardtograms (Fig 188) showed vanous stages of heart-block, from 
merel\ dela>edA V conduction and low-grade block to complete heart-block. 

Discussion — The e\’idence is not sufficient to make the case 
a dear-cut one of Adams-Stokes attacks witli abdominal symp- 
toms Howei er, there is enough data at hand to make such a 
diagnosis highly probable The case, nevertheless, serves to 
call attention agam to the fact that heart-block cases may 
present the chmcal picture of an acute surgical condition in the 
abdomen The slowness of the pulse should arouse the consultant 
immediately to suspect the cardiovascular ^’Stem and to study 
the ca^ carefully' from this point of view Whenever possible 
an electrocardiographic study should be made, for this may 
re\eal changes m conduction that are most difficult to detect 
by our senses of heaimg and touch The early stages of auriculo- 
\entricular block, where there is merely an mcreased A V con- 
duction tune and the presence of mcomplete or complete bundle 
branch block, can be detected only m the electrocardiogram 

Case EVIL — Subaeute Bactenal Endocarditis Presenting the Picture of a 
Sesere Nephritis With Uremia — H , a housewife aged thirty-suc, was brought 
into the hospital because of headache, drowsmess, failmg vision, weakness, 
loss of appetite and color, puflSness of the face, frequency of unnation at night, 
and some shortness of breath 

The patient’s story was obtained with difficulty The onset of her 
trouble had been ■verj insidious She had had her fourth child about a >’ear 
previous to admission and her trouble came on shortly after this, when she 
noted fever, slight chills, and headache The symptoms progressed rather 
rapidl> from the very onset. Frequent nosebleeds were a source of much 
worry at first. The headaches became quite severe and were somewhat 
relieved bj the nosebleeds Weakness, pallor, puffiness of the face, and 
shortness of breath appeared in rather rapid succession and gradually m- 
creased in scTCtity She had lost her appetite for food about ten months be- 
fore conung to the hospital She had not lost much weight and had "swollen 
up’’ all over her body Her eyesight gradually failed her until eveiythmg 
looked blurred She had had to get up several times a night for many months 
She had been unable to do her housework for several weeks Her past history 
and fatml> historj contamed no relevant facts 

The physical exairination revealed a woman of large frame, but flabby 
musculature She was pale and past) with puffincss about the e)es A 
tot, 9 — 6 s 
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definite droM'smess Mas eiidcnt, but the patient could be iroused Mithout 
much diflicult} An occasional muscular twatching Mais noted The neck 
veins \rere not engorged 

The percussion note m“is impaired o\er the lung bases, the breath sounds 
were distant in the areas of dtilncss, and nianj bubbling r.llcs Mere heard in 
the loMW lobes of the lungs, indicating some edema and hjdrothorax 



Fig 1S9 — Case Most conspicuous left aaintnciilar preponderance 

Q R S intcnail increased ( 10 sec ) Tj and T- ncgali\e and all T Ma%TS 
diphasic indicate incomplete right bundle branch block 


The heart M-as somenhat enlarged The apc\ impulse was found in 
the fifth intercostal space 13 5 cm to the left of the midsternal line No 
thrills or shocks wairc felt The aortic second sound was accentuated, and 
the pulmonar> second sound was also loud The mitral first sound was 
muRlcd A loud, slightly rough, ststohe murmur was heard at the apex and 
transmitted to the axilla A questionable, short, rumbling diastolic murmur 
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■was heard at tunes The heart rhythm was regular and the rate was mcreased 
to 110 per nunute. The blood-pressure was 220/110 

The abdomen was distended The liver was tender and enlarged and 
extended 6 cm below the costal margin The spleen was sbghtly enlarged 
and palpable. There was edema of the abdommal wall and back. 

The extremities were edematous No petechia were present The 
reflexes were not abnormal 

The urme contamed albumm, a few hyalme and finely granular casts, 
leukocytes, and erythrocytes The specific gravity did not nse above 1 015 
and the day and night ^alumes were mcreased and about equal No phthalem 
was excreted m the two-hour test period The blood showed a se^'ere sec- 
ondary anemia The Wassermann was negative The non-protem nitrogen 
content -laned from 145 to 1S5 mg per 100 c.a, while the unc acid content 
averaged 16 mg and the creatmm ranged from 5 to 7 2 mg per 100 c.c. The 
blood-cultures repeatedly showad a non-hemolytic green-producmg strep- 
tococcus Only on tw o occasions was fever noted, and then only a degree and 
a half was the maximum increase. 

The blood-pressure rose to 265/130, and the twitchmgs and drowsmess 
mcreased, but ware ialie\ad temporarily by' intravenous mjections of glucose 
solution •> 

The X ray of the heart taken at 2 meters showad enlargenient The 
transverse diameter measuring 21 cm and the longitudinal diameter measur- 
mg the same. The shadow of the great lassels measured 5 cm 

The eledrocariiograms (Fig 189) ware conspicuously abnormal They 
showed an extreme degree of left ventricular preponderance, diphasic and 
promment T waias, and a slight mcrease m the width of the Q R. S , mdi- 
catmg some defective conduction (incomplete block) m the right branch of 
the His bundle The patient left the hospital agamst adMce and died withm 
a week after her discharge 

Disaission — ^The predominatmg sjTnptoms and signs lyere 
those of a subacute nephritis mth uremia, but the history' of the 
onset following pregnanq*, with fe^er and sh^t chills, the rapid 
progress, the cardiac and electrocardiographic findings, the en- 
larged spleen and the hematuna, along with the positive blood- 
cultures, are enough to warrant the diagnosis of a subacute 
bacterial endocarditis as the primary condition I ha\e seen 2 
similar cases m males who came to autopsj' and were thus pro\ ed 
cases of endocarditis masqueradmg as nephritis and uremia 

Case XVIU . — Subaeule Bactenal Endocarditis TTi/f Most Protean Mani- 
festations Siirsdating a Blood Dyscrasia, MaJana, Kidrey Store ard Nephritis, 
Chroric Pulmonary Tuberculosis, Cerebral Lesions, ard Clronic Gastntis — 
D C., an unmamed laborer ag^ twenty-seven, came to the hospital com- 
plaining of general weakness, loss of color, weight, and appetite, chills and 
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fe\ er, night-sn-eats, constant dull pain in the abdomen vnth occasional sharp 
pains in the left upper abdomen and both flanks, pains m the joints, epi 
staMS, and hcmatuna 

The patient’s trouble had begun very insidiously about a year before 
admission with general weakness, which forced him to give up his hea^'> work 
as a section-hand Pallor was also noted at this time and his condition was 
considered to be due to “thin blood ’’ The weakness gradually increased, 
the patient lost his appetite, and began losmg weight He lost 28 pounds 
within a year He had been troubled some by an unproductive cough 

For about three months he had had severe chills, true rigors each morning, 
wath high fe\ er subsequent!} Drenching night-sw eats had also been trouble- 
some Qumin treatment had not proved effective He had to give up all 
work at this time Palpitation and dyspnea had been noted after e.\crtion 
He had suffered from occasional sudden sharp pains in the flanks and espe 
cially in the left side of the abdomen Frequency and nocturia were present 
and the urine had often been red Sudden sharp pains m the left side of the 
head, with some \'ertigo, mental clouding, and confusion had also been noted 
Oozing nosebleeds and frequent bleeding of the gums had often been diflicult 
to stop He had had crops of reddish-purple spots over his shoulders and legs 
He had had dull aches in the jomts for months and the knees and ankles 
had been acutely pamful and swollen for a few weeks 

A dull pain in the lower epigastrium, a sense of fulness and distress were 
more or less constantly present and only slightly exaggerated by foods and 
fluids and not accompanied by belching, nausea, or vomiting His past 
history gave no clue to etiologic factors and his family history was likewise 
irrcleiant 

The physical examination revealed a pale, emaciated, asthenic individual 
with an anxious, pmched expression The skin was pale and sallow, with a 
"caffi au lait" tint to it The nasal mucosa was covered with dried blood 
The mouth showed sordes, tender bleeding lips and gums, several crowned 
and de\italized teeth, and septic tonsils The thyroid isthmus was enlarged 
The ceixical glands were palpable The carotid throbbing was quite con- 
spicuous The percussion note over the apices was impaired The breath 
sounds were harsh and a few rflies were present 

The heart was enlarged The apex impulse was diffuse, extending from 
the third to the sixth intercostal space and from the midclavicular to the 
anterior axillary line Pulsation was also visible along the right sternal 
border and in the second right interspace A long E>'stolic thrill was felt in 
the aortic area and up into the neck. The pomt of maximum intensity 
of the apex impulse was 12 5 cm to the left of the midstemal line The 
cardiac dulness extended 13 cm to the left and 3 cm to the right of the 
midline The rctromanubnal dulness was not increased and measured 5 5 
cm The pulmonary second sound was moderately accentuated, while the 
aortic second sound was faint and impure The first sound at the apex was 
loud and sharp, the second was faint The heart rate was 120 and the 
rh>’thm was regular 

A loud, rough aortic s}stolic murmur was heard transmitted to the 
neck lassels and a high pitched aortic diastolic murmur was heard trans 
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nutted to the apex. A high-pitched, irell-txansinitted apical sj'stolic murmur 
replaced the mitral first sound and a short, rumblmg, late, apical, diastolic 
was heard The blood-pressure was 100/75 

The abdomen was distended, slighth convex, with the greater prom- 
inence on the left The spleen was greath enlarged and extended down to 
the level of the umbilicus The liver was likewise enlarged, but not to the 
same degree, and extended 4 cm. below the costal margm There was some 
tenderness over the enlarged In'er and spleen 

The fingers were cj'anotic and clubbed. The radials and brachials were 
not abnormal The legs were covered with petechis. The reflexes were 
normal The T P R. record averages were 102“ F , 120, 22 

The blood showed 50 per cent hemoglobm, 3,750,000 erythroc\'tes, and 
2500 leukocjtes, with a fairlj normal differential count and definite poiiolo- 



Fig 190 — Case XVI II Dcfimte left \entncular preponderance, Ti shghtl> 

inierted 


cytosis and anisocytosis The unne contomed albunun, many coarse gran- 
ular casts, leukocj'tes, and erythrocvtes 

The s-roj showed a modeiatelv enlarged heart measuring 16 cm. trans- 
>’erscl> 

The eledrocaTiiograrrs (Fig 190) showed definite left lentncular pre- 
ponderance 


The patient continued to run a septic fever and lost ground gradually 
Epistaxis attacks were frequent and required adrcnalm packs Tiro crops 
of petechia appeared at about six-week intervals Ten blooa-culturcs were 


negative About eight weeks after admission he developed a pam m the 
Aest and hemoptysis His leukocytosis rose to 25,000 and his fever to 104“ 
F The signs of consolidation were found m the right chest Blood-cultures 
showed pneumococci The patient died 

The autopsv showed aortic and mitral subacute bacterial endocarditis 
mth hcalmg, intracardiac aortic raveotic aneurysm, multiple anemic infarcts 




1030 


GEOKGi: R HEKRMA^’N 


in the spleen and kidneys and hemorrhagic infarcts of the lungs, terminal 
pneumonia, subacute degenerative parenchymatous nephritis, extreme 
chronic passive congestion of the spleen mth large hemorrhagic anemic 
infarcts, and extreme nutmeg liver tilth early central fibrosis Congestion 
and edema were quite generalized 

Discussion — ^The patient is unusual in that he presented 
e^^dence of practical^ all of the unusual symptoms and com- 
phcations that might be encountered m subacute bactenal endo- 
carditis with all its protean manifestations The case at first 
appeared to be one of severe anemia or some other blood djs- 
crasia Then the picture apparently suggested malana The 
acute pams m the flank and the hematuna suggested renal 
calculus The urmaty findmgs mdicated severe renal irntation 
and actual nephntis The other acute abdonunal pam was 
apparently due to splenic mfarction and the chronic abdominal 
pam w'as the result of congestion The central fibrosis of the 
hver vem mcreased still more the splenic congestion, much of 
which was due to cardiac failure The pallor, epistaxis, bleeding 
mucous membranes, spongy gums, and ecch}'moses suggested 
puipura or leukemia, but the blood studies ruled these out 
The anemia, leukopenia, along with the splenic and hepatic 
enlargement, suggested Banti’s disease The acute headaches 
and mental clouding and confusion were undoubtedly the 
result of cerebral emboli 

In spite of the ten apparently negative blood-cultures the 
w'hole picture could scarcely be accounted for by anything 
other than subacute bactenal endocarditis with multiple emboli 
with vegetations on the aortic and mitral leaflets 

Genesis of the Atypical Symptoms m Cases of Heart Disease. 
— ^The theones as to the causes of each of the unusual mamfes- 
tations of heart disease are numerous, but also mterestmg I 
will mention what seems to be the most generally accepted ex- 
planation of the pathologic physiology’ upon which the manifes- 
tation may’ be based 

The acute abdominal crises, whether accompany mg coronary 
sclerosis with angiospasm or thrombosis or m cases of sudden 
changes m the cardiac rhy’thm, may’ be considered a manifes- 
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tation of a rapid engorgement of the hver, the immediate result 
of the acute cardiac failure The acute mj'ocardial insufficiency 
is promptl)' reflected m the rapid distention of the liver by the 
stasis of venous blood The rapid dilatation suddenly stretches 
the capsule of the hver (Ghsson’s) and the envelopmg peritoneum, 
which stretdung is responsible for the symptoms The sudden 
sharp pam is due to the stimulation of the afferent \'iscerosensoiy 
fibers The glissonian capsule receives some filaments from the 
phremc nene which takes its ongin from the third, fourth, 
and fifth cemcal segments The sjTnpathetic innen^ation of the 
hier IS throu^ the white rami from the sixth to the mnth thor- 
aac cord segments mdush e and the left ^ agus The mcreased 
mtrahepatic pressure due to the \enous engorgement of acute 
heart failure and the tension of the stretched capsule will cause 
iTscerosensorj' and ^’isceromotor reflexes through the sixth 
to the mnth thoradc segments, whidi supply the area from the 
le\ el of the xiphoid to that of the umbihcus This would account 
for the usual localization of pam, hj-peralgesia, tenderness, and 
ngiditj to the right upper abdommal quadrant The jaundice, 
nausea, ^ omitmg, and occasional hematemesis may be accounted 
for bj the hi er engorgement, and the portal stasis with the result- 
ant engorgement of the abdoimnal nscera The fever and 
leukocj-tosis can m some cases, I beheie, be eiqilamed on the 
basis of shght but wide-spread cellular changes m the hver 
parench-VTna as a result of the stasis and pressure which result 
m insuffiaent oxjgenation, acute anoxic changes, fatty degener- 
ation, and atrophy, proteolj-sis enough to produce a reaction 
In cases of cardiac infarction the absorption of protem of the 
necrotic mj’ocardium is the cause of feier and a high poty- 
morphonudear leukocx-tosis, accordmg to Libma, Lenne, 
Weam, and others 

The viore chronic types of abdominal disturbances — ^pain, 
djspepsia, etc — that are associated with heart disease maj’ be 
explained on a similar but more slowh progressmg passu e con- 
gestion of the In er and portal sj stem of a gradually mcreasmg 
mj ocardial msuffiaencx 

The psychic disturbances m cardiac cases are assodated with 
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vascular cliangcs in tlie brain, anemia or stasis m general, or 
m the speaal centers Other factors, such as a ps)chopathic 
constitution, an associated bnun disease from multiple small 
emboli or hemorrhages, as in some cases of subacute bactcnal 
endocarditis, or asphj'xia or sjphihtic or arteriosclerotic cerebral 
vascular or parendij-mal disease maj play a part Associated 
aadosis or nitrogen retention or digitalis intoxication ha\e 
been considered to be accessoiy' factors m the production of 
ps} clioses m patients with heart disease 

The pulmonary symptoms are prunanlj dependent upon the 
x'enous engorgement of the pulmonarj xems and capillancs 
In acute failure of the left heart acute pulmonarj edema intli 
profuse frothj' blood-tmged sputum maj'^ be the presentmg sign 
along with sex ere orthopnea, ashen pallor, and cj anosis 

In the more chronic types of mxocardial insufTiciencj the 
X eins and capillancs of tlie lungs are dironicallj' engorged The 
vital capacitx' is reduced and the xenositj’’ of the blood is m- 
creased at tlie same time tlie hjdrogen-ion concentration of the 
blood and the tissues of the medulla (Gcscll) nse Anj slight 
ox erstram and embarrassment of the heart is suffiaent to upset 
this temporarj and limited adjustment and result m a sharp 
attack of paroxysmal dyspnea that superfiaallj resembles an 
asthmatic attack Fiilmonary hemorrhage results from the 
further engorgement of the xessels tliat xxerc distended to tlie 
limit, the xerge of rupture, before the acute ox erstram came 
on 

Cough IS considered to be due to bronchial imtation, cxccssixc 
mucus secretion without or with a low -grade infection, the result 
of the pulmonarj congestion It is sometimes due to irntation 
of the left recurrent latjmgcal nerx c from the pressure of a dilated 
pulmonarj arterj', with tlie mcrcascd pulmonarj blood-pressure, 
that one finds espeaallj in mitral stenosis, or from an enlarged 
aorta or subclaxian, as m aneurj sni The left recurrent larj ngcal 
none loops about tlie aortic arch between tlie latter and tlie 
pulmonarj arterj, wliile the nght loops about the subclixian 
Tlie paraljsis of the xocal cord narrows the air passage to the 
lungs and increases tlie asphj'xia 
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The noclunial attacks of the so-called cardiac asthma are 
brought on often b)* the loss of a “pillowed-up” position of the 
orthopneic patient during deep sleep and relaxation The reasons 
vrhj the propped-up position makes breathing easier are many 
The phenomenon is best explamed on the basis of an mcreased 
capaaty of the limg when the diaphragm descends deepest, as 
it does m the more erect positions, to a slower inflow mto the 
lungs and, consequently, a better depletion of the pulmonarj' 
1 essels with each s3'stole, and to a better dramage of the med- 
ulla, reducmg the venous stasis, dimmishmg the exposure of the 
respiratory center to mcreased carbon dioxid and hj'drogen-ion 
concentration in the blood and tissues of the center itself 

A further explanation of the sudden onset of respirator^' 
distress is that the respiratoiy center is less sensitiie during 
sleep and allowrs a slight asphj'xia to de\ elop, while the relaxa- 
tion of the larj-ngeal muscles narrows the passage and adds to the 
graduall} deielopmg asphj-xia, and as a result anj slight change, 
as a decline m position, is enough to preapitate an attack 

The mechanism of the pulmonary disturbances produced by 
aneurysms is simple enough and the effects of the pressure on 
the bronchi and the trachea with the resultmg occlusion are 
eiident in the illustrate e cases Pressure on the recurrent 
larjmgcal nen es with paralj sis of the ^ ocal cord often plan's a 
conspicuous part 

The vahmlar lesions and congemtal septal defects produce 
pulmonarj"^ disturbances bj mcreasmg the lolume of blood m 
the lungs Directive vticrvcnlricular septum, with the higher 
pressure of the left ^ entncle usuallj foremg the blood mto the 
nght heart, the nght ^ entncular pressure rises, and the nse m 
pressure is transmitted through the whole pulmonaiy circuit 
and an actnc congestion is the result Mitral stenosis, on the 
other hand, produces a passii e congestion and the back pressure 
engorgmg tlie pulmonarj ems and capillaries Capillaiy bleed- 
ing IS common m an> congestion of the lungs 

The pulmonarj' arterj dilates sufficientlj' at times to pmcb 
between itself and the aorta the left recurrent laijngeal ner\e. 
This explams the hoarseness and aphonia with parah sis of the 



1034 


GEORGE R HERRMANN 


left vocal cord which is occasionally encountered in mitral 
stenosis The acute cardiac pain sunulatmg angina pectoris 
that sometimes occurs in mitral stenosis may be due to pressure 
on and temporary occlusion of the left coronarj' artery by the 
engorged left auncle (Sternberg) The signs suggestmg mfil- 
tration and moisture m the left apex in some cases of mitral 
stenosis may also be attributed to direct and mdirect pressure 
of the dilated left auncle mterfenng with the dramage of the 
lung or collapsing it 

The protean manifestations of cndocardtits, espeaally the 
subacute bactenal tj’pe, are dependent upon embolism mto vital 
organs the chrome toxemia and cardiac failure Embolism and 
mfarction of the spleen produce pam and. disturbances m the 
left upper quadrant Similar phenomena m the kidneys result 
m cohe and hematuna, suggestmg renal calculus Embolism 
of the bram may produce paral3'sis when a motor center is m- 
volved, and merely sharp headaches and mental confusion nhen 
other cortical areas are mfarcted Pulmonary mfarction with 
the picture of pneumonia appear only when the right heart and 
tncuspid ^alves contam thrombotic masses or vegetations 
Paradoxic embolism through a congenital defect is qmte a ranty 

Subacute degenerative ncphntis is the result of a combma- 
tion of embohsm witli mfarction of the glomerular tufts and the 
degeneration due to toxemia, and often the passive congestion of 
heart failure The caK au lait color, slight pigmentation and 
pallor, the anemia, purpura, and the epistaxis are the result of 
the toxemia 

The Differential Diagnosis of the Unusual Manifestations 
of Heart Disease — ^The apparent urgency of the situation, 
which usualty results m the admission of the patient with ab- 
dommal enses to a surgical scriuce, is responsible for many of 
the senous errors m the diagnosis of cases of heart disease 
presentmg atypical sj-mptoras A careful history and espeaally 
a careful phjsical e.\ammation usually' reveal some reliable 
signs of heart disease, as was demonstrated m most of the cases 
ated There is, furthermore, usually CMdence of grave lesions 
and mjocardial msufficiencj The electrocardiographic studies 
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jielded the most conspicuous e^’ldence of senous heart disease 
m practically all cases The ease with which these studies 
can be made, the rehabilitj’ aud \'alue of the findmgs commend 
the method m all borderhne cases I do not wish to be under- 
stood as mdicatmg that all cases of heart disease show abnormal 
electrocardiograms or that all cases m which the S3Tnptoms are 
not due to heart disease show normal electrocardiograms I 
wish onh* to impress upon 3 ou the fact that an abnormal elec- 
trocardiogram m a borderhne case makes the likelihood of the 
exatmg cause bemg cardiac quite probable This should lead 
to a most careful sur\*e3' of the whole case with this pomt m 
\aew 

The differentiation of some of the abdommal crises m car- 
diac cases from pnmar3'^ abdommal lesions is at times almost 
impossible This is especiall3 true when there is ngidit3’’ fever 
and leukoc3*tosis, and sometimes jaimdice, all of which I am 
prone to attribute to the acuteh congested hver The \Tscero- 
motor reflexes are not extensive and not so sharpty bounded as 
are the Mscerosensoiy reflexes, therefore the rigidity from the 
acuteh’ congested hver is less marked and more circumscnbed 
than IS the h3'peralgesia which extends from the sixth to the 
nmth segments mclusii e In other acute abdommal lesions the 
areas of h3'peialgesia are much the same The fever m hver 
congestion is, as a rule, not as high, does not contmue to rise, 
and usuall3 does not persist as it does m pnmai3 abdommal 
conditions The leukocytosis ma3 rise as high as m an mfectious 
case, but the proportion of neutrophihc pohmorphonuclears does 
not nse abo\e the normal proportions m'the few cases that I 
hai e seen In m3’ocardial infarction and necrosis Libman has 
demonstrated a high pol3'morphonudear leukocytosis This dif- 
ferential diagnostic point needs further stud3 

The pulse and blood-pressure changes the degree of shock and 
collapse, and the mcrease in respirations are usuall3 greater and 
there is distmct c\ anosis and d3 spnea m the acute cardiac failure 
case The patient with pneumonia and abdommal S3mptoms 
also presents C3 anosis and tach3pnea, but the temperature and 
poh-nuclear lcukoc3tosis are higher, while there are no h3peral- 
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gcsic areas and tlie abdominal tenderness is more superficial, 
IS often relie\ed bv pressure, and is accompanied by onh lolun- 
tarA rigidity Voluntarj' rigidity usually slious monicntan 
relaxation at tlic end of expiration and tlie begmning of inspira- 
tion, under gentle palpation intli a warm hand and ulicn the 
patient’s attention is distracted Inxoluntarj ngidity indicates 
peritoneal irritation and ne\ er relaxes as long as there is irrita- 
tion Exen moiphin mil not relieve tlie spasm, complete gen- 
eral anesUiesia alone mil remove it 

The tcndcYncss m the cardiac case with abdominal simptonis 
IS due to the tenderness of the engorged liver, uhicli is aln.a)s 
palpable in tlie right upper quadrant In prmiarj abdominal 
conditions tenderness is due to localized parietal peritoneal 
inflamraatorj processes and is localized to tlie area involved 
Hj^ieralgesia is diflerentiated by the fact tliat the pain persists 
m tlie skm and subcutaneous tissues when they arc grasped and 
drami aua) from tlie deeper structures The hyperalgesia is 
chcited by slight touching of the skin The hj^ieralgcsic areas 
are not dircctlx o\er the affected organ and arc not shifted 
witli a shift in tlie position of llic diseased organ 

The carl} genuine ahdotmml pain is referred pam, later tlie 
pain IS localized to the diseased organ as llic disease process 
involves the adjacent parietal peritoneum 

The hver and gall-bladder area axtends from tlie tliird to 
the nintli dorsal segment, iiiclusnc, mtli its maximum pomt 
in tlie lower epigastrium to the right at tlie intersection of tlie 
parasternal Ime mth tlie horizontal line tlirough tlie tip of tlie 
tentli rib The traditional reflax tlirough tlie phrenic in tlie 
diaphragm to tlie nght shoulder and tlie angle of tlie scapula 
IS sometimes present The area of duodenal and gdslnc dis- 
turbances IS from tlie fourth to tlie cighlli segments, from the 
ensifomi to the umbilicus, mtli tlie maximum midwax down 
and slighll} to the right of tlie midlinc for duodenal and slightl} 
to the left for gastric lesions 

Ihe small intestine and appendix are.i is from the cighlli to 
the elexcnth segments, which is .iboiit the umbilicus with tlic 
maximum point onc-fourtli tlic wax clown Uic midlinc from the 
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umbibcus and one-third the ■way from the umbihcus to the 
nght antenor supenor spme 

The area of the large tnieshne is below the eleventh segment 
m the midh\'pogastnc region ■vnth its maximum point m the 
midbne three-fourths of the distance do'wn from "the umbihcus 
to the sjTnph} sis 

The fallopian title areas are similarly located in the iliac or 
mguinal regions ■with the maxnnnm pomt one-fourth the distance 
up from the middle of Poupart’s hgament to the umbihcus 
In the abdommal crises from an acutely congested hver of 
sudden heart failure the liver diilncss is definitely mcreased. 
An ohliieration or disappearance of the liver diihiess is e\ndence 
of free gas m the pentoneal caxity between the h\er and the 
diaphragm This is almost pathognomomc of the peiforalwn 
of an abdommal xnscus which presents a sudden onset of ex- 
cmaating pain, severe mitial shock, and boatd-hke ngiditj 
Abdominal distention or meteorism may be present in the 
cardiac as it is m priman* abdommal lesions It is senous when 
defimtely progressmg In mtestmal obstruction, espeaally 
when due to mtussusception, vohnilus, or tumor, there is balloon- 
ing of the bowel, cessation of the passage of flatus, progressn e 
distention along with a persistence of vomiting, and m the 
later stages fecal vomitus 

Tabetic crises maj occasionally be complicated by vo1\ti1us 
and present the picture of obstruction Without comphcations, 
hov\e\er, the tabetic crises sho'w no distention and the Aomitmg 
m se\ ere cases may persist for two to three day s The \ omitus 
IS copious mucus and bile and occasionally blood tmged, but 
ne\er fecal The bowels contmue to act freely’ The pams are 
lancmating and may be felt m the flanks, gnrdling around the 
abdomen between the shoulders and in tlie extremities The 
other signs of tabes dorsalis are, howe\er, usually m e\’idence 
It IS e\ ident from this discussion that no one findmg or sign 
IS sufficiently pathognomonic to base a diagnosis on A careful 
combmation study of many findmgs symptoms, and signs is 
necessary m the solution of problems in the differential diag- 
nosis of acute abdommal crises 
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The more chrome types of abdomtnal dtsturbanccs due to 
cardiovascular lesions are perhaps even more frequentlj er- 
roneously diagnosed than are the acute types The portal stasis 
w ith congestion, especially of the stomach wall, results in secre 
tory disturbances such as one might get in gastro-intestuial 
diseases The mucous secretion is mcreased, while the acid se- 
cretion IS usuall} reduced, often to the pomt of producuig an 
achlorhydria Slight trauma may be sufficient to mjurc one 
of the engorged \essels and hemorrhage results The chronic 
passive congestion of the liver, tlie edema, the reduced exercise 
tolerance, the evidences of myocardial msufficienc}', along wth 
the physical and electrocardiographic findings of heart disease, 
should be carefull}' looked for m all borderline cases The 
gastro-intestmal ^-ray studies are usually negative except for 
an enlarged liver The competent roentgenologist, who has a 
good fundamental knowledge of internal medicme, not infre- 
quently notes the enlarged liver, enlarged heart and aorta, and 
directs attention to the cardiovascular system The studj of 
the latter system then yields the necessary evidence for the 
solution of the problem 

The psychic disturbances rarely mask the primary heart 
condition The mental confusion, hallucinations, and delusions 
are usually mild, come on at nightfall, and clear up at da^- 
break Irritability and melancholia, acute mama, and depression 
may be the presenting symptoms, but the evidences of heart 
disease are conspicuous enough m most instances 

The so-called cardiac asthma is topically a paroxysmal attack 
of simple rapid breathmg, tachjpnea, inth no impediment to 
inspiration or expiration, while bronchial asthma is produced 
bj a spasm of tlie bronchial musculature and a fixation of the 
diaphragm The bronchial stenosis hmders inspiration, but the 
strong inspiratorx muscles overcome this, while the weaker 
expiratoiy muscles are less effective, expiration is prolonged 
with accompanxmg wheezing squeaks, rales, and emphysema 
The cardiac case usuallj shows some rales from pulmonar) 
edema and is not infrequently complicated by a chronic bron- 
chitis Chronic bronchitis cases often suffer from asthmatic 
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attacks ^\luch are initiated and accompanied by severe paroxj sms 
of coughing 

Anbspasmotics, atropm, and epmepbrm relieie bronchial 
asthma and asthmatic bronchitis attacks, vihile strophanthm 
and dig i ta lis rehe\ e the “cardiac asthma” attacks The cardiac 
patients ■who suffer paro'^jsmal attacks of dyspnea usually 
show much endence of miocardial msuffiaenq* The aortic 
d 3 ’g)nea that maj' precede or accompany angmal attacks, and 
is assoaated ■with the sense of constncbon, oppression, and im- 
mment dissolution is less well understood and presents fewer 
endences of heart disease 

The pulmonarj sjTnptoms and signs resultmg from the 
pressure effects of aneurysm are usuall) accompamed b} the 
classical signs of aneunsm and the fluoroscopic 'l^■ra 3 ’ findmgs 
are confiimatorj Occasional!} , when lammated clots obscure 
the pulsations the differentiation from sohd tumor is extremeh' 
difficult The diagnosis of a dissectmg aneurjsm must rest 
much on inference 

The differentiation of imtral stenosis and congenital direct 
of the intrai entncular septum depends on the recogmtion of the 
characteristic physical signs of these lesions The signs are 
usuall} well de\ eloped The electrocardiographic findmgs are 
usual!} charactenstic and the a^ra} studies re\eal pathogno- 
monic changes in the cardiac outhne and suggesti\ e changes m 
the pulmonar} ^ ascular s} stem The absence of the s} mptoms of 
toxemia and of aad-fast organisms m the sputum constitute x alu- 
able exidence agamst the diagnosis ot pulmonat} tuberculosis 

The rhythm disturbances are as a rule, easily recognized at 
the bedside Any irregulant} that persists with a heart rate of 
120 usual!} IS, and of 140 or more always is, auncular fibrillation 
Likewise an} rh}thm, regular or irregular, at or below 40 per 
mmute is quite probabh heart-block The electrocardiograms 
are absolutel} diagnostic of these disturbances The important 
pomt to recognize is that these rh} thm disturbances espeaall} 
when acute, ma} be assoaated w^th acutely congested liver, 
produang sudden sex ere abdommal pain, fex er, and leukoc} tosis 
of the same cliaracter described abox e 
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Pcncardths practically alwajs presents a pericardial fnctum 
rub at sonic time in its course Wartlnn’s sign of an abnomialli 
sliaqil) accentuated pulmonar\ second sound, and Chnslian’s 
sign of compression of the left lung, opposite the angle of tlic 
left scapula, arc suggestn c lindings and should lead to further 
cardiac studies The electrocardiograms in cases of pericardial 
effusion often show minute low \ oltagc complexes In rare in 
stances tlic clinical pictures of acute appendicitis and perforated 
gastric ulcer have been associated witli a pericarditis I ha\e 
not been fortunate enough to recognise any sucli case up to the 
present tunc 

Lndocardths wntli all its protein manifestations is, as a nile, 
rccogni7cd because of Uic combination of sucli a inultiplicitv of 
signs of embolic system nnohement The heart pracUcalh 
alw'ays presents an aortic or a mitral diastolic niumiur The 
spleen is almost in\ari.ibl\ enlarged The unnarj’ sediment 
routinely shows ciy tlirocytcs Fc\ cr, pctccliia.*, tender cutaneous 
nodes (Osier), tender sternum (Libinnn), pigmentation, cniacn 
lion, and positi\c blood-cultures arc present at some time or 
anoUicr In a prc\ lous clinic (Medical Clinics of NorUi Anicnca, 
1923, vi, 1237) I desenbed 4 cases tliat simulated subacute 
bacterial endocarditis x cry closely, but w ere proved to be other 
I ondiUons One case witli persistcntlj negative blood-cultures 
w as described as a case of endocarditis, as autopsy later proved 
it to be The relative diflcrcntial diagnostic values of tlic various 
findings arc assigned or apportioned m tins previous article 

Treatment of the Unusual Manifestations of Heart Disease — 
'J'rcatment can onlj be touched upon verj briefly In coronarj 
sii.ihm or tlirombosis imnitdialc complete and continued rest 
m he'd under nioqjhin is indicated Vasodilators arc in order 
as soon as coronarj spasm or thrombosis is suspected Amyl 
nitrite, 3 to 5 minims, usualh m pearls, should be .idmiiiistcrcd 
by inhalations, nitroglj cerm spirits, 1 to 2 minims, or one tablet, 
0 0005 gm (1 100 gr ), gi\eii uiuler the tongue, .and cryfhrol 
Ictraiiitratc liblct 0 05 gm (1 gr ), c\cTy two or three hours 

Euphyllin fthcoplullin ctln IcnL'ih.imin) is a most promising 
drug because it distmcth increases the coronarj flow (Fred 
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M Smith) It is given m 0 48-gm (7§ gr ) doses two to four 
tunes a In urgent cases it is gn en well diluted intra^ enously, 

from gieaally prepared ampules, or mtramuscularly m a more 
concentrated solution, or per os m tabloid form, or per rectum 
in suppositones 

Benzjl succmate, 0 4 gm (5 gr), two or three tunes a day, 
will often reheve and ward ofi minor coronary angiogiasms and 
can be used over long penods of tune 

lodids and mercurj’’ have been long m use in cases where 
sjphihs IS the ebologic factor, and often also where in\ olubonaiy 
artenosderosis is the only recognizable basis of the symptoms 
Potassium salts do reduce conduction, and where conduction 
defects are shown by the electrocardiogram I beheve it is safer 
to use some other salt, as sodium lodid Smce arsphenamin is 
also poorly tolerated in cardiovascular lues, the use of bismuth 
sahci’late, 0 30 gm (2 gr), mjected mtramuscularly every fi\e 
daj s, as suggested by Professor J H Musser, seems to be the 
most rational treatment. I have recently had the opportumty 
of foTlowmg a patient with syphihtic aortitic regurgitation who 
developed heart-block with a senes of very' severe Adams- 
Stokes attacks after less than a we^ of mixed treatment with 
potassium lodid by mouth and mercury^ by mimction Bismuth 
sahcylates is, however, well tolerated 

In heart-block with Adams-Stokes attacks and with acute 
li\ er engorgement banum chlorid m 0 030- to 0 050-gm (t-f gr ) 
doses e\ eiy three hours, as suggested by Drs A E Cohn and 
S A Leime, has pro\ ed most satisfactory^ m bnngmg my patient 
out of a stormy series of attacks and puttmg him back on his 
feet 

WTien mcreased vagus tone is responsible for the block, 
atropm sulphate 0 0006 gm (1/100 gr), e\ery' three hours or 
less frequently mil keep the ^ agus pretty w ell paraly zed Some- 
times, howe\er the increase in auncular rate follomng atropm 
mcreascs the degree of block Electrocardiograms enable one 
to treat these patients most mtelhgently 

In paroxysmal auncular fibrillation, where the acute rhythm 
disturbance is threatening the life of a patient and where acute 

NOL. 
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abdominal sjTnptoms are presenting, it is not unduly heroic 
therapeutics to use quinidm sulphate The drug can be gnen 
well diluted m doses of 0 130 to 0 190 gm (2-3 gr ) intravenousl} 
\vithout much, if any, more danger and with much more definite 
results than when given b}'^ mouth m doses of twice the size b} 
mouth at six-hour mteix'als The test for idiosj ncras)' with a 
small dose, 0 065 to 0 130 gm (1-2 gr ), by mouth should be 
earned out, or one-tenth this amount by vem should be tned 
w'henever the case is not too urgent 

In the more chrome types of heart failure prompt and com- 
plete digitalization is mdicated whether auncular fibnllation or 
normal mechanism is present In cases with dela> ed conduction 
atropmization will, as a rule, allow digitalization without block- 
mg Venesection, with the withdrawal of 500 c c of blood, will 
often relieve a greatly embarrassed heart and a congested las- 
cular system and initiate a penod of progressive improvement 
Valvular lesion and congenital lesions, as mitral stenosis and 
defective mter%'entncular septum ivith great pulmonarj con- 
gestion, are greatly relieved by bleeding Not infrequently spon- 
taneous hemorrhages sen e to tide the patient along 

Aneurysms usually do not respond very favorablj to anti- 
luetic treatment, especially when they have reached the point 
of producing pressure symptoms At times the rapiditv of the 
progress of the lesion may be checked Surgical wmng and 
electrocoagulation occasionally jield favorable results Intra- 
thoracic arterial and cardiac surgery' is, howev'er, still in its 
mfanej We can expect great developments in this field within 
the next decade 

Infections, pericarditis, and endocarditis do not regiond 
uniformly to treatment Sahcylates m large doses, 2 grains per 
pound of body w eight (0 2 gm per kilo) per day, is about as 
efltective as any remedy that we have In some cases organic 
dye-stuffs mjected intrav'enouslv hav c prov'ed effectiv e Capps 
has reported favorable results from the use of sodium cacodj late 
mjections No specific medication has been discoiered as }ct 
The complications of the infections must be treated more or less 
symptomatically The sev ere anemia and uremia do not respond 
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to the ordinan therapeutic procedures and the prognosis is, as 
a rule, hopeless 

Summary — An outhne of the unusual manifestations of 
heart disease is presented 

Blustrati\ e case histones with electrocardiograms are gl^ en 
m detail 

The genesis of the atj’pical sjTnptomatologj is discussed 
The differenbal diagnostic pomts are bneflj outlmed and the 
importance of the electrocardiographic findmgs is emphasized 
The treatment of the vanous conditions is mentioned, with 
specific directions gi\en for the emergencj' cases only 

Each of the groups of the unusual manifestations is more 
fuUj discussed m mdl^^dual articles m the literature I will, 
therefore, append a bibhography of selected studies uhich are 
well worth 3 our careful attention 
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SOME UNUSUAL CLINICAL TYPES OF ENTAMEBIC DYS- 
ENTERY 

You are more or less familiar mth the characteristic dimcal 
picture of a case of (hronic entamebic infection of the large bowel 
WTien the patient first presents himself for obser\fation there is 
a history, as a rule, of a marked disturbance of bowel functioning 
with abdominal pam, these s3’mptoms haidng extended mter- 
mittentlj over months, and m some instances over a period of 
seieral years The outstandmg feature in the average case is 
the persistent tendency to loose bowel passages upon the sh^test 
pro\ ocation, which is usually dietetic m ongm, thou^ provoked 
at times e\ en bj simple changes m atmoqihenc conditions The 
diarrheal movements are also often attended by varying degrees 
of rectal tenesmus As disting uished, m the mam, from other 
tj^pes of diarrhea, the stool passages m entamebic colitis qmte 
constantlj contam blood, either as a frank hemorrhage of pure 
reddish blood or else as blood-streaked or stamed mucus 
E^en without resort to anj formal treatment m marty 
mstances it will be foimd that the lanous bowel sjmptoms 
exhibit a tendency to subside gradually, and the diarrheal 
condition, in fact, is subsequently succeeded at times by' penods 
of rather obstmate constipation Relapses are common, how- 
cier, without ob\-ious cause m some cases, so that the entire 
course of the chsease runs a very irregular and uncertain course 
Again, from the earhest stage of the onset of the mfection 
the patient exhibits certam departures from the normal health 
standard qmte apart from the mtestmal outbreaks The em- 
dence thus suggested of a constitutional toxemia m the chsease 

10.5 
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includes, besides a vanety of digestive complaints, such as epi- 
gastric bloatedness and heaviness, and impairment of appetite, 
also a progressive loss m weight, the blood-picture of a low- 
grade secondaiy^ anemia, and, in general, a lack of phjsical 
vigor to which the patient had been previously accustomed 
This constitutes m brief a r6sumt of tlie ordinarj' course and 
sjTnptomatology of tlie average case of clironic infection of the 
large bowel with pathogenic entameba 

My purpose at tlie present time, however, is not to dwell 
at length upon the already well-known clinical phases of the 
disease, but to focus attention rather upon some of the more 
unusual types of cases which have passed in review in our 
hospital and ambulatory service Chiefly characteristic of this 
selected group of cases is the fact that knowledge of the existence 
of a pathogenic protozoal infection of the bowel could scarce!) 
have been obtamed from the clinical history or physical findings 
On the contrary, these were in some instances ratlier of a con- 
tradictor)' nature The ultimate diagnosis rested soley upon tlie 
discovery of Entamoiba histolytica in the stools, cither in tlie 
vegetative or encysted forms The finding of tlie t)’pical organ- 
isms in the bowel passages or from scrapings from the rectal 
w'all remains, after all, the sole entenon of the existence of the 
mfection In the follow-mg case lustoncs which will be sub- 
mitted the need is emphasised for regular routine stool examina- 
tions m ever)' potential mtestmally ill individual, regardless of 
whether tlie symptoms point directly to protozoal infestation 
or not In a broader sense the necessity of this procedure is 
likewise indicated in every diagnostic study, and particular!) 
m those parts of the country where entamebic disease is known 
to pre\ ail endemically 

Case I — \VIiitc female, aged thirty two >ears, unmarried, native of 
Mississippi, has complained for the past four jears of an acliing sensation in 
the epigastrium, which radiated toaiard the left upper abdomen and bach 
The pain was most acute upon awakening in the morning Tlie patient also 
awoke during the night with abdominal distress, which was relieved b> the 
moiement of gas in the bowel and b) the taking of alkalies During the 
da> there was a feeling of fulness and distention in the alxiomcn after i atmg, 
associated at times wath nausea and occasional somitmg A histor> of milfl 
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constipation dated back to early childhood The appetite vras good and 
there had been no loss in weight The physical examination revealed no 
noteworth) features Adipositus was well marked and sensitiveness upon 
deep pressure was present o\er the entire abdomen, particularl> m the left 
upper abdomen The gastnc analysis revealed moderate hinperacidity The 
Wassermann reaction was negatn-e Otherwise, the blood-picture was that 
of a moderate secondar\ anemia Urme negati\-e except for an excess of 
indican Much to our surprise, an exanunation of the stool displaced the 
presence of activeh motile vegetative Entamoeba histolj'tica Following 
purgation the mucous membrane of the lower bowel was inspected by proc- 
toscope, but no evidence of ulceration was detected The radiologic exam- 
ination of the colon likewise showed normal haustra without filling defects 

Commenl — ^In this case it is to be noted that there was no 
historji of diarrhea or djsenterj' at an}' tune in the past, but, 
on the contrat}' the patient had been subject to constipation, 
for which purgatives were frequently employed The finding 
of the pathogenic entameba in the feces was mdi^utable evi- 
dence of the presence of a nest of infection m the v all of the large 
bowel From the histoi}' m this case the location of the mam 
lesions was most probabl} m the neighborhood of the splemc 
flexure smce the pain and tenderness were centered m this region 

Case n. — ^W'hite male, age twentj-four single and resident of Missis- 
sippi The clinical notes taken in this case mclude essentially the following 
details For the past nine months the patient has been running a mild degree 
of temperature averaging between 100" to 100 5® F each afternoon without 
the occurrence of chills or sweats He also complamed of excessive abdom- 
inal gas with sour belching, coming on a short while after eating In the 
mornings he awoke with a bad taste and a coated tongue The bowels have 
been ver> costive for the past j’ear, requiring large doses of purgatives for 
relief Numerous doses of calomel medication had been administered There 
was a feeling of languor even after slight exertion The patient was about 
IS pounds below his av erage weight Pallor of the skin was also quite marked 
The appetite was poor Tonsillectom> had been done nme months previous 
to consulting me, and three weeks after removal of the tonsils a nest of hard, 
enlarged glands ware removed from the postccmcal region The pathologic 
examination of these glands showad chicflv chronic inflammator} tissue 
without definite etiologv Thej did not appear to be connected with the 
diseased tonsils, according to the pathologist's report 

Phvsical examination showad heart and lungs to be normal The blood- 
pressure was 110 sjatolic and 60 diastolic The abdomen was found to be 
distended with gas, with a barelv palpable livar edge The spleen was not 
palpable No scnsitiva areas in the abdomen ware discovarcd The radi- 
ologist’s report made note of some idhesions around the terminal ileum with 
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dilated coils, suggesting a Lane lank The large boti-el w-as negatne except 
for hyperspasm and stasis Examination of the unne and gastne contents 
proved approximately normal A number of Wassermann tests were made 
and proved negative The hemoglobin blood content was found to be around 
75 per cent , with a moderate decline m red cells Malaria plasmodia nere 
absent In the course of a routine examination of the feces numerous 
Entamoeba histolytica were found, both the vegetative and the enc>’sted 
types 

Comment — ^At the time that I saw him the patient had been 
treated for a number of tentative ailments, but no clear-cut 
diagnosis had been made At one period he was kept in bed 
for three weeks on an exclusive milk diet Several courses 
of quinm medication had also been employed Neither the 
afternoon rise of temperature nor the langmd feelmg had, how- 
ev'er, been reheved While increase of temperature is not a 
common feature m the chrome or latent tjqies of Entamaiba 
histolytica mfection, cases are occasionally encountered vntli 
this phenomenon It is mterestmg to speculate upon the con- 
nection of the entamebic infection m this case with the chron- 
ically inflammed cervncal glands, which had been remov ed at a 
previous operation Kofoid and his followers m California 
hav^e called attention recently to the more extensive distnbution 
of Entamaeba histolytica m the vanous tissues of the body out- 
side of the large bowel Secondary mvasion by means of the 
portal and general arculation to the hver, spleen, and bram are 
well-known mstances of the rmgratmg possibilities of the organ- 
isms Kofoid, among others, claims to have found evidence of 
the presence of typical pathogenic entameba m the bone-marrow 
and articular structures m cases of chronic arthntis Armstrong 
likewise calls attention to the occurrence of retmitis and other 
ocular lesions as a result of entamebic infection Warthin has 
also demonstrated Entamaeba histolytica m the testes In the 
present case the organisms, unfortunately, were not sought for 
m the inflammed cervneal glands, due to the fact that no suspiaon 
of entamebic mfection had been entertained at the time Apart 
from this phase of the case removal of the entameba: from the 
bowel resulted in a complete recession of the afternoon tem- 
perature Inadentall>, the patient gamed 11 pounds within 
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three months after treatment, and the blood-picture also returned 
to the normal standard ■mthm the same penod of tune 

Case in — ^White male, age forty-four, smgle, a tinsimth by occupation 
For the past fi\'e years this patient had been conscious of a beanng-dovn 
sensation in his pelvic region associated mth an achmg pain over the sacrum 
and m the hips and thighs He claimed to have noticed at times a swelling 
in the neighborhood of both hip-joints He had been treated lunousK for 
rheumatism and sacro-iliac subluxation His bowels showed a constant 
tendenc}' to constipation, but it was noted that laxatives usuall> relieved the 
discomfort in the back and thighs Abdommal gas was increased shortl> 
after eatmg Frontal headaches have been frequent, especially m recent 
years His digestion has always been good and there has been no impair- 
ment of appetite The patient has also marked a gam in weight during the 
past year Smce an attack of mfluenza one year ago the bowels have shown a 
tendency to looseness, but the patient claimed never to have seen any blood 
or mucus m the passages The test breakfast showed an entire absence of 
hydrochloric acid with a very low total aadity, the gastric motility wes nor- 
mal Moderate decrease m red blood-cells was present, namely, 3,473,000, 
with 50 per cent hemoglobm The Wassermann reaction wes negative 
The unne exaimnation was without noteworthy features Phyeically, no 
special abnormalities were found with the exception of the skin pallor, and 
an extensive pyorrheal condition of the gums No suspicion of entamebic 
mfection of the bowel was entertamed until the actual discovery of the organ- 
isms in the stool was made Proctoscopically, no ulceration could be found, 
though the rectal mucosa appeared mflamed and slightly granular The 
radiologic examination after a banum meal was entirely negative with the 
exception of a highly spastic pylorus 

Comment — This patient was mclmed to trace the rather 
mild degree of bowel looseness to an attack of influenza one 
} ear prevuous, and had not considered the condition of sufliaent 
importance to necessitate treatment. His chief complamt 
centered about the persistent bearing-down sensation and nag- 
gmg, achmg pam m the back and thighs, and he came to us with 
the idea that possiblv hemorrhoids were responsible for this 
Followmg treatment for the entamebic mfection he gamed 17 
pounds m weight withm four months His blood-picture be- 
came approximatelj normal, and he was reheved entirely of 
the beanng-down back and hip discomfort The occurrence of 
an adivlia gastnea m this case m connection wnth the entamebic 
mfection should not be considered of am espeaal significance 
A careful record we hav e kept of the gastric acidity figures m 
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entamebic cases has con\finced us that tlie infection itself ap 
parently possesses no direct beanng upon the secretorj' apparatus 
of the stomach 

Case IV — ^White male, aged fiftj-five, a nati\c of Mississippi, and a<u« 
mill superintendent b) occupation The chief complaint for Mliich this 
patient consulted us u’as a constant sensation of aching pain and soreness 
localized in the left lo\\er abdomen, apparently made uvrse b> ptu’sicat 
effort This sj mptom had been present for about eight months The bowel 
mo^ements 'uere described b> the patient as normal in size and consistcnc), 
and he had but one eracuation per day A fen months prior to the onset of 
the pain he had made note of occasional spells of loose bowels accompanied 
by a slight degree of tenesmus A small amount of mucus n-as present in 
the stools, mosth as a coa cring of scybulous masses, but there iras no blood 
Since the onset of these mild intestinal disturbances he had also notfeed a 
bloated, hca^’> feeling in the upper abdomen, appearing shortl> after catins, 
with occasional acid stomach and sour belching During the past six months 
he had lost 20 pounds in n-eight, namely, from 178 to 1S8 pounds Ten >cars 
ago he had suffered a fall from a horse and n-as unconscious for thirt\ six 
hours \ diagnosis of fracture of the ninth and tenth left ribs was made at 
the time The patient attributed the pain in the left lower abdomen to this 
incident, claiming that both the left thorax and left abdomen had not felt 
entirelj free of discomfort since that time 5n examination no abnormalities 
were detected, either in the ribs or in the chest organs The blood pressure 
was 110/65 The colon on palpation was found to be contracted and tender 
to touch, particularly over the sigmoid area The proctoscope rcacaled a 
markedh relaxed anus with only slight injection of the rectal mucosal vessels 
No ulcers ware found The test breakfast showad normal gastnc molilitj, 
with high acidity The blood and urine examinations ware without note 
worthv features The discoverj of Entamoeba histoljtica infection in this 
case was not made until three months after the patient first came under 
obsenation, although repeated examinations of the stools had been made 
Prior to that all efforts to relieve the apparent sigmoid and descending colon 
sensitiveness had resulted in failure rdlowing the ultimate cure of the 
protozoil infection the abdommal pain and tenderness disappeared cntirclj 
Subsequentlv , with improved appetite, the patient giincd 10 pounds within 
three months 

Comment — ^The reason for the failure to detect the organisms 
in the stools in this case after repeated examinations is diffi- 
cult to explain How ever, tins is not an altogether uncommon 
expenence, as reported by others We have found it a good 
routme practice, therefore, to contmue our search for intestinal 
protozoa whenever intestinal irritation of an)' kind exists for 
vvhicli no adequate cause can be assigned Wenvon believes 
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that at least six examinations of the stools should be made before 
Entamoeba histol} tica mfection can be ruled out m am’^ case 

Case V — MTiite female, single, aged fortj -eight \ ears, native of England, 
and a resident of this country for ten ^-ea^s, a child go\ emess by occupation 
The outstanding clinical sjmptoms from which this patient suffered w-ere 
intermittent attacks of nausea and vonutmg appearing appaientl} without 
definite cause This condition had persisted for about tn ell's j'ears, and bad 
prei iousl> resisted all plans of treatment The attacks of i-omiting came on 
usualli after the middai meal, and w-ere preceded b\ a sensation of fulness 
and heaiiness in the epigastric region She had suffered from an obstinate 
form of constipation for oi-er fifteen lears, and, in fact, had been in the habit 
of taking a purgatii'e each night There was no historv of outbreaks of diar- 
rhea or dvsenten at anj time The patient herself beliei-ed that the attacks 
of nausea and lomiting were connected m some manner with her consti- 
pated state Her appetite remained good and there was no restnction of 
food 

Upon examination the patient presented the picture of a moderate degree 
of emaciation^ baling lost appro\imateli 20 pounds in ten } ears She was of 
frail bodi habitus with poor muscular development No enlargement or 
other cardiac pathology was present, though an occasional arhythmic extra- 
systole was noted The arteries were moderateli thickened, with blood- 
pressure of 175/78 The abdomen was of the Stiller type, with general 
iisceroptosis, no scnsitiic areas were found along the course of the large 
bowel or elsewhere The test breakfast showed rapid gastnc emptying 
with lowered acidity The blood-picture was that of a \ery moderate sec- 
ondary anemia The urine contained an excess of indican, but no albumin, 
casts, or sugar were present In the hardened, constipated feces specimen 
she had brought for routme e-yamination the cyats of Entamoeba histolytica 
were promptly detected, and after subsequent active purgation with salines 
the xegctatixe forms also made their appearance The patient was accord- 
ingly placed under amebic treatment, and though an unusual degree of xomit- 
ing resulted from the use of ipecac in this case, the removal of the infection 
was followed by a total cessation of the xomiting spells from which the patient 
had preiiously suffered She gained 11 pounds in weight within three 
months, and has remained entirely well for a period of three years since the 
institution of treatment 

Comment — ^This case demonstrates anew the great t alue of 
routine stool exammaUon In no other waj could a diagnosis 
of Entamieba histolytica mfestation ha\e been possible, smee 
the clinical symptoms certamh did not pomt to this condition 
as the causative agent Vomitmg and chrome constipation were 
the sole factors presented clinically , and both conditions failed 
of relief until the entamebic infection was discov ered and treated 
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Case VI — ^WTiite female, aged thirt>-t\»o wars, single, natiw and 
resident of New Orleans, and a stenographer bj occupation This patient 
consulted us pnmanl> for an unnaturalb e\ccssi\e appetite with which 4e 
had been afflicted as she claimed for the past sewril \ears TJie bulimia in 
this case was desenbed as a frantic hunger sensation in the epigastnum 
whencTCr the stomach became emptj, which usuillj occurred about one 
hour eien after a heaiw meal When a further supply of food was not ini 
mediately forthcoming she experienced a feeling of hollowness in the chest 
with weakness and xertigo The condition had improied sonicwlnt within 
the past jear under the care of a neurologist For two months prior to 'cc- 
ing us she had suffered occasional attacks of diarrhea, mostlj in the form 
of soft, semisolid stools, three to six m number, and werse usuall> dunng the 
early morning hours Neither griping nor tenesmus were present, howe«r, 
and no bleeding had been noticed in the bowel passages Previous to this 
the movements had been well formed, with but one evacuation a day The 
patient had been examined at a Group Clinic, had been found free of organic 
digestive lesions, and had been pronounced a ps>cIioneurotic There had 
been considerable loss in weight during the past twe >ears In spite of the 
enormous amounts of food ingested, the patient presented a somewhat drawn, 
emaaated appearance with a moderate skm pallor The heart and lungs 
were negative The blood-pressure was somewhat increased (140/90) No 
abdominal tenderness was present, and the various abdominal organs were 
not palpable On proctoscopy the rectal mucosa appeared pale and fnable 
No ulcers were found All the superficial refleves were highly exaggerated 
The blood-picture in this case showed slight demtion from the normal with 
a total red count of 4,350,000 and a hemoglobin percentage of 75 The 
gastnc acidity was also lowered (h>drochlonc acid, 8, total ncidit>, 32] 
Gastnc motility was unimpaired The unne was negatne No organic 
lesions of the nen-ous system could be made out The patient had neier 
been senousl} ill at any time In the diarrheal stool we were able to find 
without difficulty the presence of Entamoeba histob’tica The forms were 
rather small, but the clear diffeientuition between cntosarc and cctosarc left 
no doubt as to the pathogenic mture of the organism Following this dis 
covery the patient was rcheied of the infection with ipecac medication, and 
subsequently reported that her former increase of appetite was now within 
normal range She also gained considerabl> in weight after treatment and 
felt markedl> improiad in other respects 

Commait — A further interesting dinical obser\’ation in con- 
nection vnth entamebic cohtis is the occurrence of increase 
of appetite in many cases In this mstance the increase amounted 
to a condition of true bulimia Undoubtedly the highlj' unstable 
ner\ ous sj stem plaj ed an important r 61 e m this case, as it does 
in other t}'pes of bulimia However, the prompt relief of the 
ravenous appetite m tliis case followmg treatment for the en- 
tamebic mfection sets forth a new factor, as far as I know , that 
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shoxild not be overlooked m the future m searching for the cause 
of an otherwise undassihed bulimia. 


Case Vn. — ^Wlute male, aged thirtj-six years, iron worker by occupa- 
bon, and a resident of New Orleans The past historj of this patient showed 
freedom from illness of all lands, with the exception of an attack of malaria 
fever about five \ears previous, accompaiued at the same time bj muscular 
rheumatism He first came to the clmic eighteen months ago At this time 
he was complaming of attacks of hunger pam m the epigastnum appearing 
most sei-ereb about 4 pm and followed for several hours by severe cramp 
pains over the entire abdomen The pam was severe enough at mtervals 
to require opiates for relief Followmg an attack of this land, the abdomen 
remained sore and tender to touch for approximate!} forty^^ght hours There 
was no history of diarrhea or d}’senter} The bowels, in fact, moved regularly 
each da} and irere of normal consistenc} No loss m weight had been re- 
corded The gastric analysis failed to reveal evidence of an} secretory or 
motor abnormalities The blood-picture and unne tests both exhibited 
negative findmgs Wassermann reaction likewise proved negative Ph}'s- 
icalU, the patient presented the picture of an individual of normal stature, 
aierage weight, and good color The superficial artenes were somewhat 
thickened, with a relatively low blood-pressure The chest organs were 
found normal The abdomen evinced no evidence of sensitiveness except 
of mild degree over the sigmoid area Radiographicall} a slight prolapse 
of the stomach was observed, with a moderate ddatation of the second por- 
tion of the duodenum Considerable colonic stasis was found to be present 
and the rectum was moderatel} dilated No flattening of the haustra was 
noted Through proctoscopic examination the rectal mucosa appeared 
smooth and glistening, and no ulcerations were detected Smears made 
from particles of the hardened feces revealed the presence of Entamoeba 
histolvtica Qets The vegetative forms were subsequent!} detected in the 
liquid stool after saline purgation 


Comment — ^As m the preceding case, the chief sjTnptoms 
presented by this patient was an intense hunger sensation in 
the epigastnum, though this sensation appeared intermittently 
in this mstance, and the mterv al after eating was from two to 
three hours Attacks of se^ere cramp pams over the entire 
abdomen was likewise a predominant feature Onginally a 
tentativ e diagnosis of peptic ulcer was made, as suggested by the 
svTnptoms, but this behef proved untenable m the hght of the 
gastne and radiologic findmgs Further proof of the non-exist- 
ence of peptic ulcer v\ as furnished bv the complete rehef brought 
about bv the removal of the entamebic infection Inadentall} 
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this patient has remained entirely well over a penod of two } ears 
following treatment 

Case Vin — ^Whitc male, aged fortj -three, married, clerk b> occupation, 
and a resident of New Orleans This patient is presented in this group be 
cause he represents a clinical type not at all unusual in our CNpencnce, in 
that an operation had been performed for a supposed rectal lesion mthout 
taking into account the possibility of entamebic infection of the bowel as 
a cause for the clinical disturbance He had been a sufferer for two j'ears 
previous with a painful beanng-down sensation in the anal region, accom 
panied by tenesmus and frequent stools In the passages he frequenth 
noticed mucus and blood, in fact, he claimed to have passed small amounts 
of red blood aMth each stool The patient believed that he was a 'I'lctim of 
hemorrhoids, and consulted his physician, who, after futile attempts to rcliew 
him, referred him to a rectal surgeon According to the patient’s account 
no microscopic examination had been made of the feces at any time ^n 
operation was performed in August, 1923 for a growth in the rectum, po' 
siblj a polypus This was removed, but within a short period the rectal 
distress and bleeding returned He took \'arious medicines by mouth and 
also a course of rectal irrigations, which, again, did not bring relief IMicn 
I saw him three months ago he was having from four to six soft mucoid stools 
a da>, each containing streaks of blood The rectal tenesmus was quite 
marked, and, in addition, he complained of considerable abdominal gas 
Since the onset of his trouble be had lost in all about 30 pounds in weight 
The digestion was good and no attempt at dieting had been made On 
proctoscopic examination the anus was found markedly spastic The rectal 
mucosa was studded wath numerous superficial ulcerations and the mucoxi 
in general appeared highl> injected and extremely friable Microscopic 
smears from the ulcerated areas revealed extensixe entamebic histobtica 
infection with the xcgetatixc forms Upon finger palpation fibrous infiltra 
tion of the rectal wall xxas discovered with a slight narrowang of the lumen 
In addition to the rectal pathologj', an anterior epispadias of congenital origin 
was found The patient apparently experienced no inconvenience from thi* 
latter condition Ph>-sically, no other abnormalities were detected, except 
an increase in arterial tension (160/90) The gastric anal} sis, blood picture 
and other tests resulted in practicall} ncgatixe findings 

The patient was given ipecac treatment for the entamebic infection, with 
satisfactoiy results Subsequent proctoscopic examinations showxd com 
picte healing of the ulcerated areas and a return to normal boxxcl functioning 
Bougies xxxre used as an after-treatment for the beginning stricture formation 

Commcul — Failure to examine the fecal contents micro- 
scopically in this case unquestionabl} resulted in an incomplete 
diagnosis The nature of the rectal grow th for which the patient 
was operated upon was not forthcoming, but certainly could 
not haae been the sole cause of the rectal disturbance Our 
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own records show manj* similar instances of rectal surserj* hav- 
mg been earned out m the face of an undiagnosed entamebic 
infection of the large bowel This emphasizes agam the need 
of a routine stool anal} sis e\en m the face of other diagnosed 
lesions 

Case IX — ^White male, aged fiftj-four, smgle, insurance agent, nati\e 
and resident of Nevs Orleans Prior to consulting us this patient had com- 
plained for fi\-e months of a sensation of stiffness of the muscles of the loner 
eictremities upon moi ement The stiffness was most noticeable upon ansing 
m the morning He also complained of a drowsv feeling durmg the day, and 
felt as though he could not get enough sleep A bad taste was also present 
upon awakening in the morning, but otherwise he had no digesti\e disturb- 
ances The appetite had alwaj s been good and there was no food restnction 
The bowel mo\ ement had remained regular, with one passage each da\ No 
loss in weight had been noted The patient gave a history of a typhoid fewr 
attack of mild degree twent\ years ago In 1903 he had malarial fe\-er which 
responded promptly to treatment He had been a victim of the flu epidemic 
in 1919, but without serious consequences His chief outdoor dnarsion con- 
sists in polo playing, though he was not inclined to trace the muscular stiff- 
ness to this source He had gonorrhea as a ^oung man, but denied syph- 
ilitic infection His habits otherwise had always been good The laboraton 
exammation resulted in the following findings The test breakfast showed 
normal motility with a slight excess of gastnc acidity (hydrochloric acid, 45, 
total aad, 57) The blood was negatn-e in every detail, including the Wasser- 
mann reaction The unne was of normal specific graiiti, free of albumin, 
sugar, and casts Though the patient had complained of no intestinal s\ mp- 
toms, the feces, neMirthelcss, was found to contain numbers of Entamceba 
histolytica cysts and showed a positive occult blood reaction Phiaically, 
the patient presented 1 normal muscular development and an average waight 
was maintained The chest organs exhibited no abnormalities The blood- 
pressure measured 140/82 The abdomen presented a normal contour with- 
out distention and no sensitive areas were detected No spasticitv or sen- 
sitiveness was noted over the muscle groups complained of bv the patient, 
and all the nerve reflexes were intact The patient was first referred to a 
lirv ngologist, who reported a marked infection of both tonsils, which were 
submerged Treatment of the entamebic bowel infection was immediately 
undertaken, ind subsequently the tonsils were removed Following this 
latter procedure the patient gained over 10 pounds m weight within two 
months md reported likewise complete relief from the previous muscular 
stiffness 


Commatt — ^The fiading of the Entamseba histohtica in 
this case was in a way accidental during the course of a routine 
stool e.\aniination, and it was deemed essential that this infec- 
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tion be remo^ed preceding tonsillectomy The unproiement 
that followed was probably the result of the eradication of tlie 
two foci of mfection 

Case X — female, aged twentj-four, single, bom and reared in 
the rural districts of southern Louisiana This patient came to the clinic 
■with a history of having been sick for one year The symptoms ■nero tho^ 
of an irritable stomach, upon a strongly neurotic background She com 
plained of sour belching, epigastric distention after eating, which was relicred 
by artificial \omiting or the taking of alkalies She claimed to ha\c an ex 
aggerated sensation of hunger, but was afraid to eat because of the distrc's 
produced by eating Her bowels moved once each day' The feces were 
semisolid in consistency She felt tired upon ansing in the morning and was 
able to do little housework Her appearance was that of a decided under 
nourished indixidual wath a small, bony frame, and marked pallor The 
lungs were found to be normal The heart was not enlarged, but a soft 
systolic blow was present along the left border of the sternum The blood 
pressure was 112/71 Considerable tenderness was elicited upon palpation 
oxer the sigmoid The abdominal wall w as thin and gaseous distention of the 
intestinal coils was visible on inspection The test breakfast revealed gastnc 
subacidity without delay in motility The blood-picturc was that of a mod 
crate secondary anemia The Wassermann reaction was negative The 
urine was also without noteworthv features No ulceration in the loOTr 
bowel could be demonstrated by proctoscopic examination In the small 
flakes of mucoid feces seen under the microscope vegetative types of Ent 
amoeba histolytica were found After treatment of this bowel infection the 
general condition of the patient improved markedly, including the gastnc 
distress The patient also gained in weight and it was believed a foundation 
was laid for the control of the neuropathic tendencies 

Comment — This case demonstrates the possibihties of a 
latent entamebic histolytica mfection upon neuropathic indi- 
viduals, which has often impressed itself upon us m our clinical 
records It is always well to recall to mind that the so-called 
neurosthenic patients have potential orgamc lesions, and that 
thej are also particular!} susceptible to mfections of ^a^ous 
kmds The removal of a chronic entamebic mfection m such 
an individual frequentl}' results m a restoration of the bodilj 
energies and fimctions as a whole In this connection, though 
no positu e proof is fortlicommg, it is probable that the patho 
gemc entamebae produce toxic substances which effect a depres 
sive mfluence upon the ner\ous centers m general 
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HEALED MILIARY TUBERCULOSIS OF THE LUNGS, 
WITH ANEURYSM OF THE ARCH OF THE AORTA 

“Hehatogenic tuberculosis may be part and parcel of a 
generalized s^steimc dissemmation of the infection, or may 
be confined to the lungs alone As a rule, the tubercles 
are numerous but mmute (mihary tuberculosis) Miliaij 
tuberculosis of the limgs does not always end fatally, and the 
hterature contams fairl}’’ numerous reports, based on both path- 
ologic and chmcal obser\'ations to support this view Healing 
takes place by calcification or fibrosis, as a rule, though there 
seems to be some e\'idence that the lesions may heal and leave 
no recognizable scar • 

The diagnosis by ph^'sical signs and s}’mptoms of acute 
pulmonary miliary tuberculosis is notonously difficult, and m 
the healed state impossible The roentgenogram of the chest, 
howerer, demonstrates a verj' striking picture “When small 
nodules of uniform aze nith opadt> suggestmg calcification are 
uniformly scattered throughout a chest plate, healed miliary 
tuberculosis suggests itself, and this diagnosis has been made 
m se\ eral mstances Conclusn e evidence in fa\ or of tbig view 
has been lackmg and there has been much difference of opmion 
conceramg the mterpretation of these plates”* Bieiman* 

* ^dami and N’icholls, Pnnciples of Patholog>, \oI 2, 1911, p 318 

’ Blame, E S , Roentgenological Endence of \pparcntl> Healed Miliar> 
Tuberculosis of the Lungs, \mer Jour Roentgol , 1924, 11, 233 

* Opie, E L , The Diagnosis of Healed Miliary Tuberculosis, Amer 
Jour Roentgol , 1924, 11, 2S9 

* Bicrman, M I , Low Wrulence in Miliary Tuberculosis, Minn Med . 
1922, S, 661 
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arbitrarily takes twenty-five lesions as the minimum which 
must be present m the lungs to justify the diagnosis of milian 
tuberculosis 

No case has been reported m the literature which diows 
not only the picture associated with healed miliary tuberculosis 
of the lung but also mdutable evidence of syphilis as eiadenccd, 
among other findmgs, of an aortic aneurj’sm Syphilis maj 
imitate any' disease, and “healed gummas are to be distmguished 
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from old tubercles and healed abscesses only wnth the greatest 
difficulty' Microscopically, they can only be distingmshed 
from tubercles by the absence of the tubercle baalli ‘ 

Case History — W \Y, colored, age fort% ••exen >-cars, a widower, from 
Houma, La , was admitted to the Charit\ Hospital Ma> 24, 1925 

‘ \dami and Nicholls, Principles of Pathologa, \ol 2, 1911, p 321 
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Complaint Pam in the precordial region and blindness 
Present Illness — He was struck in the right eje bi the limb of a tree 
fifteen years ago, and this accident was followed by blmdness in that c\e, 
in January, 1925 vision m the left cm: began to dim, and has contmued, until 
at the present time he can only distinguish light from darkness On Decem- 
ber 8, 1924 a sei’ere pain occurred in the precordnl region, this pain spread 
downward and to the right, it lasted only a short time Since this attack 
he has had other less severe attacks of a like nature from time to time, these 
attacks ha\c followed physical exertion Shortness of breath occurred dunng 



Fig 192 — Large aneurysm, \nth miliary tubercles throughout both lungs 


these attacks His feet and ankles ha\e become slightly swollen onh since 
admission to the hospital 

Past IJtslory — He has had measles, mumps, malaria, \e]lov\ fe\er, small- 
pov, and whooping cough He had a urethral discharge in 1912, which lasted 
for three months he denies ana genital sores •\ cataract operation was 
performed on the right c%c sc^e^ll years ago 

Fatrtly Iltslor^ — Father died of ‘‘rheumatism" aged fift\ se\-en \-ears, 
mother living and well at the age of scavnta . of 5 brothers, 3 are liaang and 
wall 1 died in the war, of unknown cause, and the other lost his mmd and 
subsequently died 1 sister died at childbirth, the other is liaang and well 
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The only member of the family who had tuberculosis was an uncle Tiho died 
of this disease The patient has 1 living child (legitimate) and 1 (illegitimate), 
his wife has had three miscarriages 

Habits — He has been a hard ttorker all of his life, and is a moderate user 
of alcoholics and tobacco 

Physical Examination —The patient uas a well-developed, poorly nour- 
ished mulatto (light yellow), tending to the Caucasian rather than the negroid 
type, he was l>ing in bed, apparently comfortable, and taking an intelligent 
interest in his surroundings The temperature was 98° F , pulse 107, regular 
and of good volume, respirations 24, the head was well developed, with a good 
growth of hair, the anterior temporal arteries were tortuous and distended, 
the malar bones were ii’ery prominent, with depressions where the teeth 
should be supporting the cheeks, his right eye was slightly exophthalmic, and 
there were no movements The conjunctiva was red and inflamed, the cornea 
was opaque, the pupil was dimly observed as a fixed halo, the left eye was 
apparently normal, the pupil of the left eye reacted to light and distance 
The thyroid was slightly enlaiged, the blood vessels in the neck showed 
marked pulsations 

Thorax — The chest was well formed, rather undemounshed, and of the 
asthenic type There was a tendency to a barrel shape The lower nbs 
were flared out, the clavicles were prominent, as was also the angle of Louis 
The supraclaincular fossae were depressed, the nght more so than the left 
There was an extensive pulsation in the second interspace, on the right, ex 
tending from the median line to the midclavicular line, this pulsation seemed 
to extend below the nght clavicle There vras a marked pulsation in the supra- 
sternal notch The apex beat was in the fifth interspace inside the miu- 
clavicular line The expansion of the thorax was free and equal Palpation 
confirmed inspection so far as the impulses were concerned Thev were 
synchronous with the apex-beat There were no thnlls Vocal fremitus 
was normal throughout the chest 

Percussion — A large area of dulness was found below the sternum in its 
upper part, extending on the nght side from the lower border of the first rib 
to the upper border of the third nb, 5 cm from the edge of the sternum 
On the left side this area began at the lower border of the first nb, 6 cm from 
the edge of the sternum, and extended dowm into cardiac dulness The left 
border of the heart was 10 cm and the nght border 4 5 cm from the midline 
of the sternum Kronig's isthmus was 6 cm on each side The lower border 
of the right lung in the midclavicular line was at the lower border of the 
fifth nb, with an excursion of 3 cm in the axillary line, at the sexanth inter- 
space, with an excursion of 2 cm , in the scapular line, at the tenth nb, with 
an excursion of 2 cm The lowar border of the left lung at the midclavicular 
line was at the lowar border of the fifth rib, with an excursion of 2 cm , in 
the axillarj' line, at the eighth nb, with an excursion of 3 cm , in the scapular 
line at the cleixnth interspace, with an excursion of 2 5 cm There was 
normal resonance to percussion throughout both lungs except in the intcr- 
scapular repon opposite the second, third, and fourth vertebra:, where rcson 
ance was impaired Vocal fremitus was normal throughout On ausculta- 
tion, no rflles were heard and the breath sounds seemed normal There was 
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a harsh systolic murmur, best heard at the aortic area, and transmitted up* 
\rard There was a soft systolic murmur at the apex, which was not trans- 
mitted The second aortic sound was accentuated 

The penpheral arteries were hardened to the touch The blood-pressure 
was the same in both arms, systolic 118, diastolic 70 

The abdomen presented nothing of note The external gemtals appeared 
normal and there were no scars The patella reflexes were lively and equal, 
and there was no Rhomberg sign 

Laboratory Examinations — Roentgenograms of the anteroposterior, 
lateral, and oblique views of chest aneurysmal dilatation of entire arch of 
the aorta, opacities 2 to 3 mm in diameter, scattered throughout both lungs 
Blood Wassermann strongly positive, spmal fluid negative Total red 
blood-count, 3,700,000, total white blood-count, 8000 Small mononuclears, 
19 per cent , eosmophils, 7 per cent , blood-cells resemblmg basophils, 7 per 
cent , neutrophils, 67 per cent Anisocj'tosis, poikylocytes, and some 
nucleated red cells were present Non-protem nitrogen, 28 mg per 100 c.c , 
urea nitrogen (est ], 14 mg per 100 c.c , creatinm, 1 1 mg per 100 c c , unc 
acid, 3 mg per 100 c.c Chlonds, quantity not sufiicient Blood-sugar, 85 
mg per 100 c c 

Unne was normal 

The intradermal tuberculm test was strongly positive 
Course — The patient's symptoms were markedly reheved by active 
antiluetic treatment No treatment was given for the presumed tuberculous 
lesion, and, as a matter of fact, except for the Roentgen-ray findmgs, there 
was no evidence of tuberculosis, as the positive skm reaction cannot be re- 
garded as definite evidence of tuberculosis m an adult patient, particularly 
if that patient be a negro Dunng the patient's stay m the hospital he had 
no cough and no sputum He finally left the hospital symptomaticall} much 
impro\'ed 

Discussion — ^The pulmonaiy pathology, thou^ extensive, 
gave neither physical signs nor ^mptoms, but tvas clearly 
diowTi by the roentgenogram The aneurism gave dehmte 
physical signs and also showed clearly on the plate It must 
he home m mmd that plates of the chest alwajs enlarge the 
structures shown, and that the opaaties seen here are actually 
mudi smaller than the} look It is not imusual for an aneurysm 
of this size to gi\e few or no s}Tnptoms The presence of ex- 
tensue and long-standmg syphilis m this case is undoubted, 
as shown by the condition of the ^a5cular s}'stem, the eyes, 
and the strong positi\ e Wassennann, as well as the re^onse to 
spedfic treatment On the other hand, there is pracbcall} 
no endence of tuberculosis, and, as Bierman* sa}s, “Another 
• Bierman, Loc at 
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point of interest, and one not unexpected, is that none of the 
patients who showed the dissemination of the tuberculous 
colonies were colored, although their madence ■was about 20 
per cent In them probably a wide-spread dissemmation of 
tuberculous foa would result only m acute miliarj' tuberculosis 
with rapid exitus ” It is easy for me to believe that the pul- 
monary lesions are syphilitic and not tuberculous It is true 
that the condition did not improve, as shown by subsequent 
plates, but this was to be expected 

Even an autopsy would probably not be able to definiteh 
settle the question, as Blame quotes H Gideon Wells as stating 
that, “A calcified tubercle even cannot be positivel} identified 
as a tuberculous lesion, however certain one may be that it is 
such ” 

Finally, I should like to pomt out that this case exemplifies 
the great importance of chest plates to the chniaan, their routine 
use will often demonstrate pathologj-- which cannot be shown 
by the phj'sical examination 
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THE STATUS OF SOME PROBLEMS IN LEPROSY 

Although biblical descnption probably makes lepros;^ the 
oldest of recorded diseases, there remains todaj* in the minds of 
the lait) much confusion as to what the disease actually is, and 
an ei en greater lack of knowledge of how the problem of leprosj 
m a commumU* should be handled The mosaic rules for estab- 
lishing a diagnosis rather clearlj shou that the disease now 
recognized as leprosj existed m bibhcal dajs, but that the 
Jews did not differentiate psonasis, leukoderma, and some 
other skm diseases from leprosj An mterestmg mstance of 
confusion ansing from the inclusion of other diseases m the 
biblical descnption of leprosj is Wallace s account of this disease 
in the sister of Ben Hur The girl m this storj', after exposure 
to contagion in a cell which had prenouslj been occupied bj a 
leper was suspected of ha\mg contracted the disease when her 
mother also immured in the cell discovered on the palm of 
her hand what is descnbed as a “scurf ” Her suspiaons aroused 
bj this scalj spot, the motlicr leads the child to where a smglc 
raj of light falls on her face, and discoiers that her ejebrows 
and hair ha\e turned white This is regarded as suffiaent con- 
firmation of the diagnosis of leprosj, tliough, as a matter of 
fact, a squamous eruption on the palm of the hand would not 
now be regarded as suspiaous, and the hair of lepers is no more 
likclj to turn graj than that of other rndniduals Not infre- 
quent! j m communities where leprosj is pre\ alent the traditional 
“wlute spot still exates suspiaon I can recall being ques- 
tioned bj alarmed acquaintances concemmg patients presenting 
patches Ijpical of leukoderma and not of leprous ongin Tlie 
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laws laid down m Leiiticus for the segregation of lepers indicate 
strong con\action of the danger of infection, the leper himself 
was unclean, contacts uere unclean until purified, domiciles 
were unclean and in certain instances to be destroyed, and all 
engaging in the destruction of unclean houses also were unclean 
until purified It may be that the great dread of leprosi and 
the exaggerated fear of its commumcabihtj entertained todaj 
in many commumties is traditional from bibhcal da}s The 
stonmg of lepers m Palestme has seen an aftermath throughout 
the world 

Popular misconceptions about lepros}' cannot be said to be 
due entirel}* to lack of mterest on the part of the pubhc, but 
rather to conflictmg medical reports that reach the pubhc con- 
cemmg almost all its most important problems The public 
reads that “the dread disease” has at last jnelded to treatment, 
only to learn subsequently that the new specific has failed m 
the hands of other obseri'ers While the federal government 
establishes an institution for the segregation of lepers, the state- 
ment is authontatively made in New York that in a general 
hospital in that commumty lepers have not been a menace to 
those uith whom they came m contact The multiphaty of 
these honestly expressed contradictions is e\udence of manj 
unsoh ed problems The purpose of this paper is a consideration 
of some phases of these problems coupled with a narratne 
of specific mstances uhose raterpretation may add evidence or 
which may show how far their solution has progressed 

As earl 3 as 636 A D lazarettos were established in Italj * 
In the tenth century England and Scotland were aflhcted In 
the eleienth and twelfth centunes dunng the crusades the dis- 
ease spread all o\er Europe At the time of the death of Louis 
\mT (1226) it IS estimated bj Leloir" that there were 19,000 
leprosana m Europe and 2000 in France alone Under this 
enforced control the disease survived only in a few isolated dis- 
tncts, and from the fifteenth to the seventeenth century grad- 

J Dyer, Araencan S>’Stcm of Practice of Afedicme, Loomis-Thompson, 
vol 11 , p 921 

• Lcloir, Trait6 de la Icpre, Pans, 18SS 
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uall)* disappeared from the greater part of Europe to appear 
later m the colomes of the Americas and the islands of the 
Pacific and Indian Oceans 

Etiology — ^The distribution of leprosj in the Umted States 
mcludes all the states except Idaho, Utah, Delaware, hlame, 
New Hampshire Vermont, and Tennessee Cases have been 
admitted to the National Leprosanum from all the states except 
those named In the gulf states the disease is recognized as 
bemg mdigenous, while m others it is a moot question as to 
whether or not conditions permit its spread From some states 
only sporadic or imported cases have been adimtted 

Hansen’s baallus is generally recognized as the cause of 
lepro^ With regard to the cultivation of the baallus Castellam 
states that there are three news "1 That it has never been 
ailtivated 2 That it can be cultiiated as a streptothrix or 
nocardia 3 That it can be cultivated as a bacillus ” He 
beheies that the first new is the most generally accqited, while 
Bordom-Uffreduzzi, Babes, Rost, Kedrowskj', Shiga, Hewlett, 
Ba}on, Johnston, and others beheve that it can be cultivated 
as a streptothrix, and Clegg, Dm al, and still others hold that it 
can be cultivated as a baallus Inoculation of animals has been 
onlj parti} successful, and the results m human bemgs even 
more doubtfuL 

Li^t or temperature, or both, may hai e an influence on the 
development of leprous skin lesions An endence m support of 
this h}pothesis is the marked tendenc}* of nodules and infil- 
trated patches to occur on exposed rather than covered surfaces 
of the bod} In the t}pical advanced case of skm lepros}' the 
distnbution of lesions on the head shows this preference to a 
remarkable degree On the forehead the lesions, which often 
are over \ mch m thickness, mass in a deeply infiltrated or 
nodular patch The upper border of this infiltrated mass is 
cunousl} marginated, the hne of demarcabon closely follows 
the border of the scalp and is so sharpl} defined that a narrow 
band, quite c\en m width, of normal skm often shows at the 
juncture of skm and scalp The scalp is free of lesions imlpsc 
enUrcl} or parbalh bald, m which case mfiltrated macules may 
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be found in the areas denuded of hair It may be said in passing 
that the leper is not more prone to baldness of tlie scalp tlian the 
a^ erage indi\adual It is also worthy of obser% ation that hair 
IS not found growing on old leprous lesions on the haiiy regions 
of the face When a leprous patch or group of nodules invade the 
supra-orbital regions the ej'ebrows fall The same is usually 
true in regard to the bearded region The disfiguring eruption 
noted on the forehead is found also on other parts of the face, 
with the notable exception of the more protected orbital region 
Often in cases so disfigured that they bear but slight resemblance 
to their former seh es the region of the eyes stands out strikmglj 
free of eruption If the ey^ehds become involved, as the case 
progresses, the less protected parts are more liable to show the 
first lesions It is along the eyelid borders that infiltration com- 
mences and the remaining more protected parts of the eyelids 
may be free e\ en w'hen the border has been involved sufliciently 
to cause complete loss of eyelashes The enlargement of the 
ears long recognized as an important diagnostic sign of leprosy, 
IS notably in conformity with the rule that exposed surfaces 
suffer most The extension of the patch dovmward on the 
neck often presents the same sharply defined margin at its lower 
border ivhich may coinade with the region over which the 
collar band is worn In a few' cases w'lth thin necks and prom- 
inent Adam’s apple a triangular area free of lesions has been seen 
in the protected part between the lower jaw and the lary'iix 
In some cases the trunk is free and in many there is surprisingly 
little eruption in comparison witli the extensive and deep lesions 
found on the face On the dorsal surface of the hands there are 
more lesions than on the palmar It is not intended that it 
should be inferred that the distribution of leprous ksions is 
limited to the c'-posed surfaces of the body nor that these regions 
are the sole habitat of the bacillus Indeed, the bacillus of 
Hansen has been found m almost ex'ery organ of the body, and 
almost any surface of the trunk, or limbs may present lesions 
unmistakably characteristic of leprosy It may, howcx'cr, be 
inferred that leprous lesions exhibit at least a preference for 
exposed surfaces and that the most fully dex eloped nodular 



THE STATUS OF SOilE PROBLEMS LST LEPROSY I067 

lesions are more likely to be found on these surfaces than on the 
trunk Moreover, the macular eruption foimd on the trunk 
does not, as a rule, show the same abundance of organisms as 
do the nodules found on the head Light and temperature 
maj* not directly fa^ or growth of the bacillus of Hansen There 
is no direct e^ndence of this, but tissue changes may take place 
as a result of their action favorable to the growth of the orgamsm 
In Lomsiana, m which there is a large negro population, the 
madence of leprosy, judged by the number of admissions to the 
Lepers’ Home, is far less among negroes than among whites 
The number of negro a dmis sions m proportion to the negro 
population was muclj less than the number of white adnussions 
m proportion to the white population It cannot be said that 
the Lomsiana law for the isolation of lepers has been less ngidly 
enforced in the case of negroes than it has been m the case of 
whites, the contrary is more likely to be true Conditions favor- 
able to the spread of the disease prevail more m the negro than 
m the white population Is the conclusion to be drawn that the 
American negro has a greater natural or acquired immunity 
than his white neighbor? If the answer be in the affirmative 
it must be conceded that the Amencan negro is an exception 
to most dark-skinned races in other countnes 

The numerical prepondemace of men over women m lep- 
rosana is a stnkmg fact, and where large numbers are congre- 
gated the almost exact ratio of 2 males to 1 female is mmn- 
tiuned Xo satisfactoty explanation has been offered for this ' 
curious fact From a prion reasoning one would expect that 
the more greganous male, in consequence of greater possible 
contacts, would be more hable to infection, but the large number 
of cases found m smgle families argues strongly that rggnnl 
contact IS not a source of as great danger as the prolonged and 
mtunate assoaation found in the home The women and gidg 
Uvmg in houses with lepers are certainly exposed more tlin'n the 
men whose work necessitates longer penods of absence from home 
Possibly women have more natural immuni ty tlian men, and if 
this be true, it may some tune seri'e as a due to etiology and 
treatment 
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Age and soaal status are of less etiologic importance than 
sex After infancy and early childhood no age is exempt and, 
popular opimon to the contrary notwithstandmg, leprosy is no 
respecter of persons The Lepers’ Home of Louisiana, vrhere 
now IS the National Leprosanum, has housed people of the high- 
est social caste, and in the southern parts of the Umted States 
where leprosy is mdigenous cases have occurred m the native bom 
assoaated neither with poverty nor ignorance Specific mstances 
may not be mentioned, but it may be said that if wealth be taken 
as a criterion of soaal status, cases have come under observation 
that would far outrank the average successful busmess man 

Heredity as an etiologic factor m leprosy is not generally 
regarded as of importance, children bom of leprous parents m 
Molakai have not only shown no evidences of leprosy at the 
time of their birth but also when promptly removed from their 
parents and kept under observation in asylums in Honolulu 
have not developed the disease m greater number than could 
be accounted for by the madence of leprosy m the commumty 
as a whole However, leprosy is notoriously a family disease 
occumng m many contemporary members and passmg through 
successive generations The explanation offered is that the 
long and mtimate contact that prevails m the family relation 
affords sufficient opportumty for infection Denny’s statistics 
of 10,000 lepers in the Phihppme Islands, and McCoy’s, m the 
Hawauan Islands, are suipnsmgly similar m the percentage of 
' cases that gave a defimte history of contact with a leper relative, 
29 was the percentage for these islands, and m Louisiana the 
figure is even higher Some years ago, when only patients 
from Lomsiana were admitted to the Lepers’ Home, a tabulation 
of the 232 inmates showed a percentage of about 15 as closely 
related as parent and child or brother and aster Among these 
relatives was one family of 6 brothers and sisters, one family of 
5 brothers and sisters, and one family of 4 sisters and their 
mother At the tune the tabulation was made there had been 
no instance of leprosy in both of a mamed couple Denney’s' 

> Denney, Statistical Study of Leprosy in the Philippine Islands, Jour 
Amer Med Assoc , December 29, 1917, p 2171 
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and McCoy’s tables also show a very much smaller occurrence 
m both of married couples than would be expected from the 
large number of blood relatives shown to have contracted the 
disease The percentage of cases m which husband had infected 
wife or -vice versa was onlj' 1 per cent In the hght of present 
knowledge or rather, lack of knowledge of the method of trans- 
mission of the infection these figures are difficult to explain 
if the general assumption that heredity is unimportant be 
admitted It must be conceded that leprosj"^ is not directly 
transmitted from parent to child, but the author is among those 
who would attnbute to heredity an importance m so far as pre- 
disposition IS concerned. Granting an inherited diminished 
resistance and adding to this factor what may be regarded as 
ideal conditions for transmission, infection of blood relatives 
can be explained, while husband or wife may escape because 
of a natural mhented immumty It is qmte possible that 
predisposition is rare and that what has long been called “a 
tamt of lepros}’” in a family means merely an unusual and 
hereditaty lack of resistance 

Epidemiology — ^That leprosy is a commumcable disease 
IS the ^•iew of most writers whose obsen-ations have been made 
m countnes where leproty is indigenous However, m other 
sections leprosy does not seem to spread, and we have the 
statement of Ford) ce and Wise^ that for the past thirty years 
patients ha\ e been admitted to one of the large city hospitals, 
that many of these patients had open lesions, that they occupied 
beds m the wards m close proximity with other patients, that 
se\ eral were inmates of the hospital for years, and ha\ e there 
died, )et no case of contagion has been obseried under these 
conditions Fordyce and Wise further state that while the 
proof of the contagiousness of Igiros)' is mcontestable, it is 
only mildl) contagious 

The factors dctenmnmg the communicabihty of the disease 
remain unknown quantities One requisite seems to be long and 
intimate contact, but this alone does not seem to be sufficient. 
The author has pre\nously suggested that an inheritable lack 
‘ Arch Dermat and Svph , 1920, 2, 2S0 
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of resistance added to the conditions beheved to be most fa\or- 
able maj offer an explanation for the large number of relatncs 
infected and the very few mstances of conjugal transmission 
This Mew IS further supported by tlie small number of mstances 
m i\hich attendants at hospitals for the care of leprosy haie 
contracted the disease The assumption that the a^ erage indi- 
Mdual possessed a natural immunity would explain the escape 
from contagion of those exposed even under most favorable con- 
ditions for transmission 

Tlie mcubation penod of leprosy has not been dcfiniteh es- 
tablished It has been x anously estimated as from a few Meeks 
to forty y ears Animal moculation, having been only partiallj 
successful, has afforded but little mformation, and the result, 
one case of successful human expcnmentation, has been ques- 
tioned because of tlie subject’s having In ed under conditions 
whicli did not preclude the possibility of his haxung contracted 
the disease in a natural way' Tlus case, Keanu, a Hawaiian, 
was inoculated in 1884 by Ammg, and de\ eloped in sa months 
a leprous tubercle at the site of moculation and m three y ears 
presented a well-marked case of leprosy' Keanu’s son, nephew, 
and cousin w'ere lepers, and from this circumstance has arisen 
the doubt as to whether Arnmg’s moculation w'as tlie cause 
responsible for mfection One case has come under the author’s 
obsen ation m W'hich the history' gives a fairh probable incuba- 
tion penod 

Tliere were admitted to the Lepers’ Home m 1895, 4 sisters, 
and in 1902 an adopted daughter of one of these sisters It is 
the history' of the adopted daughter tliat is of interest The 
child, who was not a relatixe, w-as adopted early m life and lived 
wuth the adopting mother until 1895, at which time the mother 
went to the home The mother had shown signs of leprosy 
durmg fix e y ears prcxnous to her admission and had been nursed 
by the daughter The girl, up to the time of the departure of 
her mother, had shown no cx'idence of leprosy, and after the 
moUier had gone lived in a family in xxhich there xvas no leprosy. 
She continued in good health until the latter part of the year 
1901, when a typical macular eruption appeared, and in the 
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course of three or four months she vras ad\Tsed to go to the home 
The period of her exposure was durmg her residence with her 
adopted mother from 1890 to 1895 Subsequent to 1895 the girl 
came m contact with no leprosy and, to the best of her knowl- 
edge, saw none The probabihly is that she was infected durmg 
her residence with her mother, which would make an mcubation 
penod of at least six years This estimate of six 5 ears talhes 
fairly well with mcubation periods determmed bj other ob- 
servers 

Curabihty of Leprosy — On December 6, 1904 the first patient 
was discharged as “cured” from the Lepers’ Home of Louisiana 
The case was that of a boy admitted October 16, 1902, with a 
characteristic leprous macular eruption During the two jears 
that he remamed m the mstitution -he was giv en sj’stematic 
treatment with large doses of chauhnoogra oil by oral admm- 
istration His unprov ement was rapid and contmuous, and some 
tune before his discharge no vestige of the disease could be foimd 
The author, m consultation with Dr Isadora Djer, assumed 
re^onsibihtj- for his discharge and he was recorded “cured ” 
On Jime 6 , 1909 he was rea dmi tted to the home presenting agam 
unmistakable evidences of leprosy He died Nov ember 3, 1910 
of pulmonarv' tuberculosis without having shown any improv e- 
ment m his leprous condition In addition to this case 47 others 
hav e been disdiarged up to the present time Of these, 9 hav e 
relapsed and been readmitted It may be said that as tune has 
elapsed the period of observation between disappearance of 
sv-mptoms and discharge has been lengthened It may also be 
stated that patients are not so boldlj* recorded as “cured ” 
The regulations now gov emmg the discharge of patients at the 
National Leprosanum require that a patient found no longer 
to be bactenoscopicallv a leper shall be examined bv a board of 
3 medical officers, who, if thev consider the disease arrested or 
latent, mav keep the patient under observ ation for six months, 
durmg vvhidi time bactenoscopic and phvsical examinations 
are made not less frequentlv than once each month Ii durmg 
this six-month penod no ev idence of relapse is found the patient 
IS remov ed to that portion of tlie reserv ation set aside for special 
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obsen’^ation purposes and examined ph3"sically and bactenoscop- 
icallj' not less frequently than once each month for a penod 
of one year, after which, in the absence of contraindicating find- 
ings, the board may recommend the discharge of the patients on 
probation as either “cured,” “arrested,” or “latent,” and "no 
longer a menace to the pubhc health ” Obsen^ation of patients 
after discharge is also provided for m the regulations Expenence 
has disclosed no absolute cntenon for adjudgmg a leper cured, 
frequent exammations and a long period of observation of those 
apparently cured are the greatest factors of safety Chnical 
freedom of symptoms and a few negative microscopic findings 
cannot be taken as evidence of a “cure ” 

Conclusion — ^In conclusion I would express the conviction 
that cases of leprosy should be isolated, and that isolation is 
best effected m an mstitution devoted to the care of lepers 
This conviction is the result of havmg seen durmg the last 
twenty years cases multiply m famihes to the extent of includ- 
ing all Ae sons and daughters The occurrence of leprosy in a 
family is alwaj'S a traged}' and isolation a hardship, but the 
hardship of separation from home and family is better than a 
multiphcation of the tragedy 
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THE MEDICAL ASPECT OF NON-TRAIJMATIC DIAPH- 
RAGMATIC HERNIA. REPORT OF A CASE SITU- 
ATED ON THE RIGHT SIDE, ANTERIORLY 

The subject of non-traumatic diaphragmatic hernia may 
appear primarily more of surgical rather than of medical mterest 
It must be appreaated, however, that the herniation into the 
thoraac camty of certain abdommal \’iscera, espedally the 
stomach and mtestmal coils, presents itself at first witii a sjm- 
drome mdicative of some mtemal medical condition The pam 
and digestive disturbances often suggest gastric or duodenal 
ulcer The mvasion of the thoraac caiutj' may produce cardiac 
or other disturbances which gives the impression of some medical 
pathology mside the thoraac cage 

This condition may likewise appear as one of mterest because 
of its umque character With our improved faohties of radiog- 
raphy, howe\er, the medical hterature demonstrates that this 
rather obscure condition is apparently increasing This is due 
to the fact that diaphragmatic hermas are now more frequently 
diagnosed m the hiung case Mlule early literature recounts a 
large number of cases obseri ed at postmortem or occasionally 
at operation, its recogmbon j» vivo before the emplo 3 Tnent of 
the avray as a diagnostic aid was almost unknown In this 
manner it can be seen that it is of importance to mdude knowl- 
edge of this subject in our annamentanum of medical diag- 
nosis 

According to Richard,* the first case of congenital diaphrag- 
matic herma was reported bj-- Rei enus m 1669 In 1724 Steh- 
elmus* reported a case m which postmortem examination re- 

\OL. Q — 6S W73 
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vealed the stomach in the chest ca^'lty, ha^nng passed through the 
diaphragm Richard states that Thoma and Grosser found re- 
ported m the medical hterature 233 cases of non-traumatic 
diaphragmatic hernias up to the year 1900 These cases included 
false, true, and esophageal hernias, 175 of these cases were on 
the left side, 42 on the right, 8 were esophageal hernias, and S 
diaphragmatic eventrations Of this number, 12 were antcnor, 
6 on the left side and 6 on the nght, 83 were central, of which 
63 were on the left and 20 on the nght side, including both 
true and false hernias, 19 cases were postenor, 18 of these were 
on the left and 1 on the nght, mcludmg both true and false 
hernias Richard has tabulated the literature from 1900 to 
1923, m which 135 cases of non-traumatic hernias were re- 
ported, 82 of these cases were on the left, 33 on the nght, and 
20 were esophageal hermas There were 12 antenorh situated, 
42 postenorlj', and 21 centrallj These reports included the 
newborn, children, and adults 

Giffin® m 1912 collected m the literature 6S0 cases of all forms 
of diaphragmatic hermas up to that date Strupplcr^ collected 
500 cases m 1901, mcludmg all types of diaphragmatic hernias, 
107 cases have been found since then Most of these were 
either congenital hernias of babies or symptomless hernias 
dlsco^ ered at autopsj Seibert,® in his review of the literature 
of this subject m 1916, found 252 cases Carmen® makes tlie 
statement that approMmatelj 1200 cases of diaphragmatic her- 
nias are on record up to 1924 Tlie condition has been found 
m 20 patients m the Majo Clinic, an mcident of 1 in practicalh 
e\ery 18,000 patients examined 

WTuIe the number of cases of non-traumatic diapliragmatic 
hernias reported m the early literature is quite large, it is note- 
worthy tliat such diagnoses were made at postmortem or oc- 
casionalh m the opcratmg room Hcdblom" states Uiat Xauman 
in 1888 was perhaps Uie first to diagnose this condition during 
life and tlie first to perform an operation for such a condition 
This was before the ad\ent of tlic ar-raj as a facilit} in medical 
diagnosis Up to 1912 Giffin® reports tliat there were about 
15 cases diagnosed dunng life Bnctner^ in 1921 states that 
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about 44 cases had been dimcallj’’ diagnosed, onlj* 6 of these 
cases were diagnosed ■without the "c-ray It is eindent from these 
obseri'ations upon the hterature that smce the employment and 
■with the improved eflSaency of the a-ray m diagnostic medicme 
the diagnosis of non-traumatic diaphragmatic herma duimg life 
is becommg more and more frequait As the v-ray ■was onlj' 
discoiered m 1895, it can be appreaated that its apphcation 
along such Imes ■was several j^ears later 

Dissertations upon the embryologj*, anatomj', and path- 
ologj of diaphragmatic hermas are reported by Sailer and 
Rhein,® Struppler,^ Komger,“ Beltz and Becker 

A diaphragmatic herma is one m ■which herniation has 
occurred through the diaphragm from the abdomen, either 
through a congenital or acquired opemng This heimated 
mass may consist of various portions of the abdommal \Tscera 
In the protrusion through the diaphragm it ■will most hkety 
possess a pentoneal covermg and a tunic of diaphragmatic 
pleura Such a form of herma constitutes a true diaphragmatic 
herma It is possible, however, for such protrusion to occur 
through trauma wherem the abdommal nscera maj protrude 
through the artifiaal openmg mto the thoraac ca\ut}' without 
a defimte hermal sac 

In regard to the defimtion of diaphragmatic herma Richard* 
states “that tlie term ‘diaphragmatic hernia,’ accordmg to 
man} authonties, should be confined to those instances m which 
the abdommal Mscera are mclosed m a sac composed of all, 
or at least one, of the component lasers of the diaphragm 
There are man} w nters who do not agree ivith this statement, 
daimmg that 90 per cent of diapliragmatic hermas ha^e no 
sac.” 

Classification — Richard’s classification combmes the essential 
features of this form of herma m the following manner 
1 True hermas (those ■with hernial sac) 

(fl) Congemtal (present at birth) 

(6) Acqiured Through the natural openmg (mostly 
esophageal) 

(c) Elsewhere (traumaUc or non-traumatic) 
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2 False hernias (those without sac) 

(o) Congenital 

{b) Acquired (all traumatic) 

3 Eventration of the diaphragm 

This classification does not differentiate between those cases 
m which a congenital weakness may have been present at birth 
and those in which the herma did not mamfest itself until later 
inhfe 

Etiology. — ^In considenng the cause of diaphragmatic hennas 
the same sahent factors are mvolved as for henuas occurring 
elsewhere These factors are divided mto traumatic or acquired 
and congenital As regards trauma as a factor, this type has 
appeared m the hterature to a large extent during the last 
decade because of the fearful injunes inflicted through the 
modem wars, and espeaally due to the ravagmg effect of modem 
war implements Congemtal defects, as is well known, have 
always played a considerable r61e m the formation of spontane- 
ous henuas Such congemtal defects continue through tune 
in apparently the same proportion Weakened tissue and in- 
complete closure of opeomgs or tracts dunng developmental 
processes and the like forms a “locus mmoris resistentia:” 
through which viscera, espeaally under pressure, may protrude 
beyond their normal confines In the instance of the diaphragm 
the postenor portion is usually the area in which nature is the 
most at fault, and a hiatus or weakemng may remain which 
predisposes to hermation from the abdomen Actual herma- 
tion may be found through such opemng m the fetus, and these 
weakened or susceptible areas may continue for years before the 
gradual weakemng or imdue exertion may prox'oke the hermation 

Situation — ^It is of interest to note from Richard’s article 
the many situations occupied by diaphragmatic hernia “A 
consideration of any large number of reported cases of diaphrag- 
matic henuas would lead one to behe\ e that there is no portion 
of the diaphragm which is exempt and no natural opemng which 
cannot, theoretically at least, serve as a point of weakness 
As a matter of fact, these henuas fall into sei'eral distinct 
groups, some much more common than others, and there arc 
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certain points which never are the site of herniation Thus the 
aortic opening has never been known to contain a hernia, first, 
because this opening is, anatomically and developmentally, 
not in the diaphragm, but behind it, second, its rmg is tendmous, 
not muscular, and attached dosely to the vertebras by the crura 
on each side The aorta is occasionally induded m the hernial 
opemng, but this is the result of defect of the diaphragm on 
one side and not of any hermation through the aortic opening 
itself Similarly, the quadrilateral foramen, through which 
passes the inferior vena ca\’a, has never been found to be the site 
of herma The vanous hernial sites may be divided as follows 
central, postenor, anterior esophageal, and others Any of the 
first three types may be right or left, the latter bemg mudi the 
more frequent ” 

Diagnosis — ^These cases are rarely suqiected by the dimdan 
Dependent upon the degree of herniation and the structures 
herniated the symptomatology of the case may vary exceedmgly 
WTien a radiographic examination of the gastro-mtestmal tract 
seems mdicated, it is through this means that the diagnosis is 
usually made A thorougji a;-ray exammation, mdudmg fluor- 
oscopic, skiagraphic, and banum enema, should make a positive 
diagnosis m a large percentage of cases of diaphragmatic herma 
It IS Oden’s opinion that a routme exammation, mdudmg a fluor- 
oscopic obser^'ation, is by far the surest method of makmg a 
defimte diagnosis In fact, with its use it would seem almost 
impossible that a case could remam unrecognized, regardless of 
the symptoms suggestmg a herma, and the defimte diagnosis 
should rest upon the o^-ray finding If, in addition to the usual 
meal, a banum enema is also given, it is possible to obtam defimte 
information as to the mvoh ement of the colon 

I thoroughly agree with Carmen® when he says that (1) 
purdy climcal diagnoses have seldom been made, (2) purdy 
roentgenologic diagnoses have often been made, (3) in routme 
roentgenologic exammation of the chest diaphragmatic bpmia 
haxe often been overlooked, or mistaken for other conditions, 
and (4) the co-operation of dmiaan and roentgenologist has 
led to the best diagnostic results 
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Differential Diagnosis — As mentioned pre\aously, the s3Tnp 
tomatology may present wide \ anation, according to the stnic- 
tures mvolved m the hermation Among the numerous diag- 
noses that ha\e been confused vnth this condition climcally 
may be enumerated (a) eventration of the diaphragm, (6) 
pneumothorav, (c) pneumothora\ from rupture of the stomach, 
(d) hydropneumothorax, (c) temporaiy ele\ation of the diaph 
ragm, (/) a large caMty m the lower lobe of the lungs, (g) 
subdiaphragmatic pyopneumothorax, (//) gall-bladder disease, 
(») esophageal stenosis, (j) peptic ulcer It must be appreciated, 
however, that these conditions are climcal confusing factors and 
are of no consideration from tlie standpoint of radiologic exam- 
ination 

Symptoms — ^As \'iscera of different varieties maj' be incor- 
porated wnthm the hermal mass, it is ewdent that the same 
chnical phenomena will not be present m all cases As a general 
rule, the stomach and colon are mcluded, and one or both may 
be present m the pleural cavity For tlus reason certain syrnip- 
toms are usually demonstrated Hunger is generally experienced, 
but the occurrence of epigastnc pain upon eating usually inter- 
feres with the capaaty to eat Distress is occasioned because of 
a sense of suffocation and pressure upon the heart, causing a 
feelmg of impending danger of death Unless ^ oimting or gaseous 
eructations occurs at this time, these symptoms become aggra- 
vated A spasm of the diaphragm at the opemng may seriously 
impede vomiting 

In view of the fact that similar obsers ations ha^ e been noted 
m so many cases reported in the hteraturc, it is reasonable to 
asenbe epigastric pain directly after eatmg, mabilitx to take 
quantities of food, a sense of smothering or precordial pain and 
distress, and mabilitj to vomit or belch during an attack, as 
cardmal signs which point toward the existence of a diaphrag- 
matic hernia 

Prognosis and Treatment — It is said that about 15 per cent 
of diaphragmatic hernias result in strangulation, which aug- 
ments the senousness of tlic prognosis Inasmuch as large 
quantities of food or liquids ha\c been the cause of strangulation, 
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the medical directions consist of more frequent and smaller 
meals and sjTnptomatic treatment Surger}* is, of course, the 
treatment of choice and, if successful, maj* result in a complete 
cure In strangulation of the hernia surgerj' is lmperati^e or 
death ivill rapidly follow 

The case of non-traumatic diaphragmatic herma of part 
of the trans\ erse colon herem reported is mterestmg because of 
its location on the n^t side and its anterior situation, m addi- 


r 
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Fig 193 — Normal stomach Duodenal cap is not visualized 

tion to the fact that it was diagnosed dunng life WTiile it is 
realized that such cases are infrequentlj encountered, a fam- 
iliantj' mtli its clmical and radiologic manifestations may be 
the means of diagnosis when such a condition exists It is for 
this reason that the subject has been deemed worthy of presen- 
tation 


Case Report. — Ilislor) —The patient is a man aged fort>.one, he w-is 
first seen in March, 1924 .Mthough \-er> thin, he had been in perfect health 
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up to four months prior to that time He complained of severe gnping 
pains m the pit of the stomach three to four hours after meals Occasional!} 
this pain would come on dunng the night and enemata were required to bruig 
about relief There was some heaviness and infrequent nausea after eating, 
but never any vomiting His appetite continued good The bowels would 
not move for two or three days, after which time he would have a copious 
movement without the use of laxatives 

Past History — ^He has always been a hard worker There had been no 
serious illness He does not smoke or dnnk. The patient is mamcd two 




Fig 19-1 — Plate of the twcntj four-hour birium meal, by radiographic 
examination, showing the p'osiiral end of the transverse colon above the 
right diaphragm, and pom* of fx/ostnction 

years and has no children Ko history of any accident or trauma of any 
sort can be obtamcd 

Physical Examination — ^Thc patient is very much undemousished, 
weighing 110 pounds, and his growth is stunted The palate is highly arched 
The teeth show a severe pjorrhea and evidences of oral sepsis are present 
The postenor cervical, left cpitrochlear, and inguinal glands arc enlarged 
The heart and lung show no abnormalities The blood-pressure is systolic 
154, diastolic 65 The abdomen is vcr> thin and presents a right inguinal 
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hernia. Palpation of the abdomen elicits a sensitive spot m the epigastrium 
just beneath the xiphoid cartilage The unnalysis is negative The stool 
IS soft and does not contam any occult blood The patient vrould not permit 
passage of gastnc tube 

Roentgenologic Exammation — B> means of the banum meal test a 
gastro-mtestmal examination ivas earned out and the followmg data vras 
obtained 

Esophagus negatii-e 

Stomach Position somenhat high for his build (asthenic), size, shape, 
jienstalsis, and flexibilitj normal, mobility is somewhat restneted at the 



Fig 195 — Plate of the tin ent> -four-hour banum meal, by radiographic 
examination, showing the proximal end of the transverse colon above the 
nght diaphragm, and point of constnction 

pylonc end of the stomach, but this structure is negatnu for any evidence of 
organic disease. 

Duodenum Incomplete!} filled and at no time was the duodenal cap 
completely visualized Appearance of the first portion of the duodenum would 
suggest adhesion rather than ulcer (Fig 193) 

Colon Twenty-four-hour examination shows some of the banum meal 
in the cecum, and the proximal end of the transiurse colon above the nght 
diaphragm (Figs 194, 195) 

Appendix not visualized 
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A barium enema wois gI^en the patient The enema entered the colon 
without any difficulty until it reached the proximal end of the transwrsc 
colon, where the flow of the fluid stopped for a moment and then streamed 
over the right diaphragm This was followed by a short retardation in the 
flow of the barium mixture, showing at this point a narrowing of the lumen 
of the colon due to a constriction of the colon in or near the opening in the 
diaphragm (Figs 196, 197) 

The rest of the colon filled normally A lateral skiagraph was made to 
locate the situation of the hernia, the result of which proved it to be ante 
riorly situated (Fig 198) 




1 
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Fig 196 — Barium enema, showing part of the transverse colon above right 
diaphragm (anteroposterior view) 


A roentgenogram of the chest was also made, and demonstrated clearl> 
the hernial sac in the lower right chest just above the diaphragm (Fig 199) 
Dtagnosts — Right sided non traumatic diaphragmatic fiernut of the 
proximal end of the transverse colon, anteriorly situated 


Discussion and Summary — Of recent jears tlie diagnosis 
of non-traumatic diaphragmatic hernias is apparently more 
frequent in the living case It is, of course, unlikclj that the 
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actual occurrence of this condition has increased, and it is eiu- 
dent therefore, that the increase in dinical diagnoas is attri- 
butable to the radiologic faahties that have come mto use 
As this dinical condition may simulate certain abdominal 
and pleural cavity diseases, it seems important that the knowl- 
edge of its existence diould be borne m mind so that a proper 
diagnosis may be made 



Fig 197 — Banum enema, showing part of the trans\-crse colon abo\’e nght 
diaphragm (postero anterior view) 

We find m the literature that diaphragmatic hennas are 
usually located on the left side, passmg through the left dia- 
phragm mto the left thoraac cavitj- Howei er, we must keep 
m mmd the occurrence at times of tliese hernias on the nght 
side which are of the same medical mterest There are certain 
s>Tnptoms manifested b> these patients that ha\e a direct 
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bearing upon the condition In this manner, if the ph)siaan 
IS so situated that radiologic facihties are not available at the 
tune of exanunation, it is possible that the history of the case 
together with a careful physical exammation may suggest non- 
traumatic diaphragmatic herma For the absolute diagnosis, 
however, the subsequent radiologic exammation is essential 



Fjg 198 — ^Lateral view of banam enema, shoeing the hernia situated an- 
teriorly 


While but few diaphragmatic hernias ha\e been diagnosed 
clinically, the Roentgen diagnosis is usually a simple matter 
Certdn dilEculties are occasional!} encountered even m the 
diagnosis •mth the Roentgen ra} These are espeaall} apt 
to occur dunng the first examination Tlie following factors 
ha\ e been enumerated b} Carmen® as the cause for such failures 
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( 0 ) That diaphragmatic hernia maj' de\elop as a late sequel 
to a paiadiaphragmatic purulent process, (6) that q)ontaneous 
reduction may occur, (c) that only one of a double herma may 
he demonstrated roentgenologically, and (d) that the opaque 
medium may not pass through the diaphragm opening because 
of strangulation or on account of the patient’s position during 
the examination In cases when the sohd %'iscera only form the 



Fig 199 — Plate of chest, showing hernial sac on the right side and abow the 

diaphragm 

hernia contents it is ob\ious m such cases that the oral and rectal 
admmistration of the banumized fluid will not re\ eal the hernia. 

A Roentgen raj of the chest, as is usuallj- done m a routine 
exammation, will often fail to disclose the presence of signs of a 
diaphragmatic hernia The onlj suggesti\e e^^dence obtam- 
able in such an exammation is the outline of the hernial sac and 
the di^laced heart and large blood-\essels 
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An ordmary examination of the thoraac ca\ity mth the a:-rav 
IS imreliable inasmuch as even the marking of the hcmial sac 
may be confused with other pathologic conditions that maj 
occur m the chest However, such findmgs as enumerated should 
be followed by a barium meal, through which means a correct 
diagnosis is likely to be obtamed An important function of a 
Roentgen-ra}’^ exammation m such cases is to ascertain the 
hernial opening, if possible, as such information will proie of 
great value to the surgeon 

Hedblom^ reports m a senes of 378 cases collected from 
the literature that the colon was found herniated m 37 cases 
and colon and omentum m 28 No mention is made as to whether 
they were located on the nght or left side In another senes 
of 163 cases collected by the same author, 7 cases, or 2 per cent , 
were situated antenorly The side of their location was not 
specified In this manner the unusual location and situation 
of the hernia herem reported can be realised 

The diagnosis of this case was made by a Roentgen-ray cx- 
ammation alone, as the patient refused operation The case 
described is mterestmg m many ways, its location on the nght 
side and its anterior situation are unusual It is also mterestmg 
to note that up to four months previous to bemg e\aiiuned the 
patient vas m perfect health This historj of the case illus- 
trates that the condition may exist for a penod of tune without 
any mamfestation of its presence It is eiudcnt that his sjmp- 
toms de\ eloped vhen the constnctions m the colon occurred 

Conclusion — ^It may be stated that tlie subject of non- 
traumatic hernia is important inasmuch as its recognition is 
becommg more frequent and because it maj present a vaned 
sjTnptomatologj suggesti\e of other medical conditions from 
which, how ex or, it can be dcfinitelj differentiated 

Note — ^This case was referred to me b> Dr D N Silverman for radio- 
logic examination, and I wish to express my thanks for his courtcs> in present- 
ing me with the clinical data 
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THE TREATMENT OF CHRONIC AMEBIC DYSENTERY 
WITH STOVARSOL 

It is very apparent to those of ns who have treated amebic 
infections with stovarsol (acetylaininohydrox3’phen5darsonic 
add^) that we possess m this synthetic arsenical compound a 
truly specific amebiddal drug The astonishing rapidity with 
which both vegetative and encysted amebas disappear from 
the stools coinddent with the complete relief of dysenteric symp- 
toms is not parallded in my expenence by any other ^ecific 
dierapeutic drug On the other hand, the complete eradication 
of all amebas present m the l^ons constitutes the problem upon 
which the abihty to effect a permanent cure must be based 
The pathology in severe amebic ulcerations shows the lesions 
m the submucosa of the colon and rectum to be masses of semi- 
necrotic tissue with only an occadonal partlj' functioning blood- 
vessel, smuses filled with enormous numbers of amebas extend- 
mg sometunes for many millimeters into the healthy tissue 
b^ond, and the thich border of epithehal cdls of the mucosa 
ready to seal over the ulcer with the least cessation of amebic 
activity In other words, our concqit of this protozoa at present 
is that the parasite hves and reproduces entirely withm the 
tissues, and, like other protozoan diseases, the ameba can lie 
semidormant for a considerable length of tune when buried in 
apparently healed leaons It has been our expenence that 
patients contracting amebic djsentery who are riiagnnged 
promptly and treated rigoroush are comparatively easily cured, 

* Johns, F M , and Jamison, S C, Jour Amer Med Assoc., 1925. 84. 
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whereas the case of several years' duration relapses vitli great 
regularity, and is often pronounced incurable If it takes sei eral 
3’^ears of consistent treatment to arrest a sj’phihtic infection 
with two or three specific drugs, may it not take a considerable 
time for any specific medication to destroy all of the amebas 
m a grossly diseased and altered gut wall? 

An mterestmg case showing the necessity for prolonged treat- 
ment and careful laboratorj' watchmg is the folloiving 

W A S , a ^^hlte man twenty eight >ears of age, tee-man 1)> trade, was 
suddenly seized wth djsentery five years ago A diagnosis of amebic dj"^ 
entery was promptly made by a member of our staff and treatment with 
emetin instituted, resulting in a clinical cure Ten months later another 
acute attack was treated Eight months after this another attack was 
experienced, which was treated with emetin and followed by a course of 100 
ipecac pills administered while m hospital Relief for several months was 
obtained, and for the following three >ears there were only occasional periods 
during which he was free from symptoms 

On November 17, 1924 the patient was referred for experimental treat 
ment with stovarsol He had just received twenty-two daily injections of 
emetin, which had resulted in checking the stools to four or five daily A 
soft fecal passage was examined and no cysts or vegetative amebas found 
Proctoscopic examination revealed several large healing ulcers on the floor 
of the rectum from which numerous vegetative forms of Lndamebx d^senlena 
were found in curettings 

Three 0 25-gm tablets of stovarsol by mouth daily (one-half hour before 
meals), to be continued for one week, was directed, with no change in diet or 
habits 

Complete relief from sjmptoms was observed by the patient on the third 
day of medication Seven days after completing the stovarsol the stools 
ware still normal and free from parasites The week’s course of stovarsol 
was repeated 

Twanty-nine dajs later dysentery began suddenly, with several bloody 
mucoid stools, griping, and abdominal pains Proctoscopic examination 
showad the former large ulcers bad healed and there were now numerous 
ulcerations of pinhead size scattered uniformly over the rectum and lower 
part of the colon Fecal particles removed from the colon showad a few pre- 
cystic amebas Blood} mucus from lesions contained numerous vegetative 
forms 

Stovarsol gave relief within twantj-four hours, and was contmued in 
three 0 2S-gm doses daily for seven days Seven 0 065-gm (1 grain) daily 
doses of emetin ware then admmistered, and this was followed by another 
week of stovarsol with three tablets daily 

For the following sixty -four days the patient remained entirely wall 
Four stool examinations failed to show any evidence of infection in the form 
of vegetative amebas (in warm stools) or cysts in centnfuged preparations 
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(The centnfuge preparations of 'nhole stool suspension when properly done 
not only averages the fecal mass, but achieves a 25 to 1 concentration of cysts ) 
Seventeen days following tie last stool examination an acute dysentery 
began, vrhich \nthm tvrenty-four hours had almost prostrated the patient, 
with contmuous pam, gnpmg, and passage of innumerable small bloody 
stools Proctoscopic exammation revealed three large ulcers m the rectum 
alone, wrhich had apparently become necrotic underneath the mucosa and 
had suddenly broken through the epithelium. 

Four 0 25-gm tablets of stovarsol daily were directed, to be contmued 
for one week, to alternate by the week with two tablets daily, the entire 
course to contmue thus for four weeks 

The patient reported that the acute svmptoms had all disappeared within 
forty -eight hours and that the full month of medication had not only been 
completed without any symptoms of arsenic mtovication, but that he had 
gamed a great deal of weight and felt in i>erfect health 

A stool and proctoscopic examination three weeks later failed to reveal 
any abnormality and another four weeks' course of stovarsol was mstituted, 
which has just now been completed without any untoward sj mptoms 


Discussion — ^It IS apparent from this and other cases that 
we hay e no means at present of determimng the length of time 
necessai)' for a specific remedj' to reach and destroy all of the 
paraates m a giv en case Relapse maj occur chnically, as dj sen- 
terj', and sometimes with remarkable suddenness and severity, 
or m a more chrome form as shown by cysts, which presupposes 
small ulcerations m the cecum or upper part of the colon, or 
by the occurrence of liver abscess Patients who show by 
chmeal trial a tendeniy to relapse at interv’als of set eral months 
riiould be kept imder observation and penodically should be 
given mterrupted courses of treatment to destroy such parasites 
as may have migrated or ha\ e been brought to withm the zones 
of therapeutic effectiveness of the specific remedy For the 
patient here presented we intend to contmue altematmg treat- 
ment and rest penods at monthl}’ mten als for at least a j-ear 
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THE HEART IN HYPERTHYROIDISM 

Until quite recently American medical literature contamed 
onl)* scattered and incomplete reports on this important subject 
However, m the last two years “thATOid hearts” have been studied 
by a number of careful obseri'ers 

It IS my purpose to present in a bnef waj' the most widel}* 
accepted ideas and findin gs on certam phases of the subject, 
namely (1) The etiology or primary' cause of the cardiac m- 
vohement; (2) the physiologic pathology and ewlntion of the 
stages of progressing cardiac mvolvement, (3) the clinical types 
of cardiac disease most frequently* seen, with speaal reference 
to auricular fibrillation 

There is some difference of opinion as to the madence of 
cardiac in^olvement Accordmg to Hamilton^ 65 per cent, of 
cases of hyperthyroidism are spared heart comphcations Good- 
all^ states that most cases of hyperthyroidism riiow some defi- 
mte cardiac invohement. WTlhus and Boothby** claim that 
cardiac disease is not as common in these cases as is generally 
behe\ed Dameshek^ concludes that an average figure would 
be around 25 per cent. This apparent discrepancy is dependent 
chiefly* on the fact that the vanous obser\*ers differ as to just 
what constitutes cardiac m'lohement, some considermg e\en 
tachycardia a symptom of cardiac change, while others ha\e 
considered normal all cases except those short of actual heart 
failure. 

Definite cardiac change occurs suSdently frequent to be 
considered a defimte climcal entity*, Goodall® applying the name 

1003 
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“goiter heart ” The name “thjTOtoxic heart,” nhidi he also 
uses, or “the heart m hyperthj-roidism,” are more specific 
and appropnate names 

1 We may now consider the question of the etiologi or 
pnmat 3 ' cause of the cardiac m\ olvement It can be said from 
the start that the etiologj' of the th} rotoxic heart is still based 
more on theory' than on fact 

(fl) The mechamcal pressure theorj^ is the oldest one and, 
accordmg to it, changes are brought about b} the pressure 
due to enlargement of the gland chiefly This pressure is ex- 
erted on the 1 essels and on the trachea, and by a ratlier com- 
plex mechanaal explanation the supporters of this theor} tned 
to eiqilam the cardiac mx olvement Likemse there is another 
pressure theorj' m which pressure on tlie nerx’^es to the heart 
causes its degeneration, but it has no proof These thcones 
are quite madequate, as not infrequently, even m sex ere cases, 
the th^Toid gland is sAghtlj' and at tunes not appreaabh en- 
larged Also one xx'ould expect as severe and often sexcrer 
cardiac damage from the simple goiters because of their size and 
position 

(6) The mechanical theory of mcreased metabolism, ncces- 
sitatmg mcreased work by the heart with'resultant fatigue of this 
organ, is considered an important factor by sex'cral obsencrs 
Boas" m particular stresses this “ox erwork” theorj'^ and, m ad- 
dition, mentions two additional factors xihich xnll be referred to 
later 

(c) The toxic theory' has recently come mto fax or Bj tins 
IS meant that the thyroid gland gives nse to a definite substance, 
be it increased thjTOxm or an altered thyroxm, which poisons 
the mjocardium Dameshek® considers this the important 
factor, and onlx b> it can all the cardiac phenomena occurring 
m hyperthyroidism be explamcd This xvould naturally raise 
the question Are the cardiac changes and their mechanism 
of production the same m exophthalmic goiter with a supposedly 
altered secretion and in toxic adenoma xnth a high unregulated 
concentration of thyroxin^ Further mxcstigation is necessary' 
along this line 
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2 The phjsiologic pathologj’- and evolution of the stages 
of progressing cardiac involvement WiUius® esplams the pro- 
duction of cardiac damage as follows First, excess of thyroxm 
causes mcreased metabolism, mcreasmg cardiac work as shown 
b} acceleration of rate with increase m contraction amphtude 
and a greater volume outflow per beat, leadmg to hypertrophy 
with attendant dilatation, second, the effect of thyrosm on the 
tissues IS cellular, so the effect on the mj ocardium is degenera- 
tion, assoaated with muscular fatigue, and one of two sub- 
sidiarj' reactions may occur (1) May remam rhythmic, but 
further hypertrophy and dilation occur and even heart failure, 
(2) arhj thima may occur, usually auricular fibrillation Then, 
as a result, circulation of myocardium is dimmished with m- 
creased loss of tomaty, favormg further dilation and hyper- 
trophy, and ultimately heart failure 

Goodall- traces the pathologic physiology' m a not dis- 
sunilar way', bnefly', as follows (1) Tachycardia, (2) my'ocardial 
exhaustion as a result of overaction over a long period, (3) 
atoma results from or follows above, with (4) resultmg actual 
dilatation, then (5) myocardial exhaustion is replaced by de- 
generation with impaired conducbon, (6) auncular fibrillation 
or arhythmia deielops, (7) heart failure and e^en death is the 
final outcome if the condition progresses sufficiently 

The steps m the production of the cardiac damage are sim- 
ilarly expressed by the various writers It is chiefly on the 
subject of the relative importance of the mechamcal and toxic 
influence wherem writers differ The majonty mclude both 
factors — AVillius,® Boothby,^ GoodaU,® and Bircher chiefly 
Dameshek® and Hashimoto® favor duefly the toxic theory or 
factor Boas" fa^o^s the mechanical, but m summanzmg says 
that the mechamcal factors o^ erloadmg the heart make it more 
susceptible to secondary' noxious substances ” He also brmgs out 
additional factors o\ erloadmg the heart, first, tremendous dila- 
tation of the ^ cms and artenes of the thy roid circuit flowmg to 
the neck, thus mcreasmg cardiac work, and second, heightened 
oxygen consumption and mcreased carbon dioxid ehmmation 
nccessitatmg a 25 to 60 per cent mcreased flow of blood 
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The toxic theoi^ , the most favored one, is supported by the 
pathologic exaimnation of the heart at necrops}’’ Unfortunate!} , 
a great deal of work along this line has not been done I mil 
endeavor to remew the essential lesions as have been found 
by various mvestigators According to Boas^ necropsy shovrs 
dilatation of both chambers, with fatty infiltration of heart 
muscle cells and m some small scar areas surrounded by a 
cellular infiltration Goodpasture autopsied 2 cases and found 
patdies of acute myocardial damage shown microscopicallj b} 
h} alinizabon of some musde-fibers and a peculiar frajong out of 
most others The febnis were thinner and more widdj separated, 
as veil as lighter staining at the center 

The largest senes is that of the Mayo Clinic reported by 
Wilson® m which 21 cases came to autopsy^ Some degree of 
hypertrophy was noted m 16 Histologically 18 shoved ap- 
parently swollen fibers with mdistmct stnations and veil- 
marked lipoid changes The general impression of the mus 
culature was that of “weak musde ” 

Hashimoto® studied the problem expenmentallj in anunals 
Histologically he found a lymphocytic infiltration between 
musde-fibers and around blood-vessds m necropsy of human 
cases Experimentally' m anunals by feedmg them thyroxm 
he produced similar lesions to those found m human cases 
These were bnefly (1) Process vas chiefly' localized in mter- 
stitial tissues, the parenchymatous changes bemg less marked, 
(2) inflammatoiy' changes were non-suppurati\ e, (3) tliere vas 
a tendency to form cell collections between musde-fibers around 
blood-vessels He condudes, as does Fahr,*® tliat myocardial 
changes arc not due soldy' to excessne mcdiamcal stram, but 
to a arculatmg toxm which may ba\ e a direct action on cardiac 
musde, and is responsible for degenerative and mflammatoiy 
changes found and which to\m might be found m thyroid 
substance itself Fahr’® raises the question as to why the 
heart is affected more than other organs, and he believes that 
mechanical stram predisposes the heart to the toxin From tlie 
aboxe findmgs at necropsy' there is fairly definite eudcnce of 
toxic action of some kmd affecting the myocardium, substan- 
tiatmg the toxic theon 



TTTF. TTRAPT IN HYPERTHYROIDISM Iog7 

3 The types of disorders found in h 3 'perth 3 TOidism. and the 
nature of th 3 rrotoxic or goiter heart, with speaal reference to 
auricular fibrillation, wiU now be considered 

Dameshek,® in his senes of 141 cases of hj-perthyroidi^, 
regards 28 5 per cent under the title of damaged hearts WUius 
and Boothby* state that about 20 per cent of their cases showed 
vaiying degrees of cardiac weakness, 2 per cent had serious 
cardiac disease In Hamilton’s^^ study of 900 cases SO cases 
had heart failure of the congestive type Tinker'® states that 
myocardial insufficiency puts some patients m the desperate 
nsk” class as he describes it Goodall® stresses the importance 
of the thyrotoxic heart Dameshek® puts 23 of his 141 (^es 
m the heart failure class From the foregomg brief analysm of 
the findmgs and opimons of several obsen^ers who have given 
the subject spedal study the heart m hyperthyroidism is seen 
to be of considerable importance In an appreciable percentage 
of cases the cardiac phenomena dominate the picture and 
demand energetic treatment 

How do the cardiac disorders manifest themselves m hy'- 
perthyroidism? One of the earhest signs of Graves’ disease are 
attacks of palpitation paroxysmal m type and brou^t on often 
by exatement or other emotion It is not a manifestatioii of 
cardiac damage, but rather is a sign of hei^tened imta- 
bihty 

Tachy'cardia is the outstanding symptom of thyroid disease 
It IS not, accoidmg to most students of this problem, e^^dence 
of a damaged heart, but chiefly' a response to the mcreased met- 
abolism m thig disease which necessitates an mcreased blood 
flow Goodall® speaks of it as a physiologic tachycardia In 
severe cases it reaches 180 or over beats per mmute So tachy'- 
cardia itself is not a manifestation of cardiac disease The 
result of long-contmued tachycardia has been discussed m a 
prcMous section 

After a time m a certam number of cases arhythmia develops, 
and fhig IS usually auricular fibrillation The association of 
and frequency' of this disturbance of rhy'thm is stressed by 
most observers Hamilton' considers it the first sig n ifica n t 
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heart complication Pardee’® regards it as “tlie most dangerous 
effect of tOMc goiter,” and calls attention to its almost constant 
presence in heart failure in cases of In-pertliyroidism, stabng 
that all but one case of heart failure had auricular fibnllation 
He further regards Uus arhj tlimia of tlic persistent as the 
common cause of heart failure In Hamilton’s’ SO cases of con- 
geshic heart failure, 39 had persistent fibnllation and 9 had 
fibrillation of Uie paroxj smal tjpe Willius’ saj s tliat it occurs 
in about 22 per cent of cases, nhilc Goodall sajs 20 per cent 
Hamilton” furtlicr states that 10 per cent of cases hai c auncular 
fibrillation as a direct result of liA’pertliyroidism 

There are three tj'pes of fibrillation described (1) The 
persistent or established fibrillation present in 8 per cent of 
Willius’"' cases, 25 per cent of Dameshek’s® damaged heart 
cases, and in 39 of Hamilton’s’ SO cases of congests e heart 
failure ( 2 ) ParoKA smal or intermittent fibrillabon Mas present 
in 5 per cent of Willius’ senes, 9 of Dameslick’s® damaged heart 
cases, 41 m number, and m 9 of Hamilton’s 50 cases of congestive 
heart failure (3) Willius also speaks of transient fibnllabon 
occurring in 9 per cent of lus senes 

There are certain factors which seem to influence tlie inci- 
dence of fibrillation It occurs almost entirely in cases of long 
duration or prolonged thjToid mtoxicibon, usually after years 
ratlicr tlian months These cases, as a rule, first hav e a transient 
and puroxAsnial fibnllabon winch, as tlic disease progresses and 
cardiac damage proceeds, becomes a persistent fibnllabon At 
bmes, how ev er, m sev ere cases fibrillation maj occur from the 
onset Duration ratlier than intensity of intOMCabon seems to 
be, however, tlie dominant factor in production of auncular 
fibnllabon Age is also a factor, tlic incidence increasing watli 
age Hamilton” stresses Uus factor and that practically all 
cases ov er fiftv' 3 cars of age with heart damage, cspcaally when 
failure develops have fibrillation What, then, is the sigmfi- 
cance of auricular fibnllabon in hj perUij'roidism? Practically 
all cases of cardiac fadurc show it, and it may be present in 
cases in which heart failure has not occurred It does not stand 
Uien absolutely for heart failure 
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Persistent fibrillation indicates, according to Wilhus' and// / 
Boothby,^ “severer cardiac damage ” Goodall says it shows the, , ^ 
myocardium is profoundly poisoned Dameshek® includes it 
as an important feature of damaged hearts Pardee^ states that 
fibrillation “is the most dangerous effect of toxic goiter,” and 
Hamilton* considers that it should be present to make a diag- 
nosis of cardiac failure m this disease, and that its assoaation 
with thyroid disease is a defimte rlimral fact 

Other cardiac conditions are of mmor importance and will be 
mentioned briefly Premature contractions, occurrmg m 14 per 
cent of cases accordmg to WiUius and Boothby,’* are of little 
or no significance Paro^smal tachycardia occurs m 1 per cent 
accordmg to Wilhus and Boothby,^ with no senous outcome 
Dameshek® reports 1 case of auricular flutter and 1 of auricular 
tachjxardia m his senes of 141 cases As to disturbances of 
conduction, Dameshek m the same senes reports 2 cases of 
paroxysmal complete block and 2 of ddayed conducfaon Wilhus 
and Boothb}:^ reported 2 cases of smo-auricular block m 377 
cases, and to which they attached httle significance They 
had one case of senous delayed A-V conduction Goodall® 
says that impaired conduction shown 1^ P R mters'^al by the 
electrocardiogram frequently exceeds one-fifth of a second m 
cases of myocardial degeneration 

Cardiac enlargement is present m cases showmg cardiac 
damage Goodall® says that the Roentgen ray shows the heart 
t3’pically rather large and horizontal with apex outside of the 
nipple hne 

All of Hamilton’s*® heart failure cases showed enlargement 
However enlargement is to be expected due to h 3 q)ertroph 3 ' and 
dilatation 

Murmurs are not at all diagnostic Systohc murmurs are 
frequent, vhile diastohc murmurs are seldom heard, and if 
present usually mean co e xis ting cardiac disease of another type 
The murmurs are usually due to dilation of the left ventncle 
^ith mitral mcompetency and are heard chief!}' at the apex 
and are of xanable transmission The} disappear w’hen the 
disease is terminated 
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iBtimniary and Conclusion — (1) As to the inadence of 
de^nite cardiac damage m hyperthyxoidsim, 25 per cent 
would he an average figure with severe cardiac damage in from 
2 to 6 per cent , dependmg on the various senes of cases con 
sidered 

(2) In reference to the ongin and production of cardiac 
damage m this disease the old mechanical pressure theory is no 
longer tenable The to-ac theory has been coming into favor, as 
it IS the only theory that adequately explains all the cardiac 
phenomena occurring, as obsen ed clinically as well as at nccropsj 
However, most obseri'ers consider the mechamcal thcoi> of 
increased metabolism, necessitating increased cardiac ■work an 
important factor, making the heart more susceptible to the 
thyrotoxic influence, this toxin arising from the thyroid gland, 
being either an increased secretion of thyroxin, an altered secre- 
tion, or both 

(3) The steps in the production of cardiac damage arc appar- 
ently as follows Increased metabolism, increasmg cardiac work 
as shown by tachycardia and increased output of blood, fatigue 
results and leads to hypertrophy and attendant dilatation and 
atoma The toxic action comes into play, leading to degeneration 
in susceptible hearts In time cardiac damage mamfests itself 
by further dilatation and hypertrophy and even heart failure 
mthout arhytbmia, or, much more frequently, arhythmia, 
usually auricular fibrillation, occurs usually with heart failure, 
most commonly of the congestive type 

(4) The actual patholog}’- found at necropsy seems to con- 
firm the toxic theory, since degenerative and non-suppurative 
inflammatory lesions are rather constantly found and reported 

by x-anous investigators j 

(5) Of the special disorders of the heart, auricular fibnl- | 
lation is essentially the only important arhythmia found The ] 
constancy with which it is found in damaged hearts is striking | 
It usually means when of the established type, tliat the heart j 
IS rather seriously inx ol\ ed Practically all cases of heart failure ^ 
show it Paroxjsmal fibnllation is not as senous, but usually | 
precedes the estabhshed type Auncular fibrillation, then, ^ 
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generally means that the heart is defimtely damaged and failing. 
Furthermore, its presence further decreases cardiac effiaency 
and mcreases the stram on it, thus favonng further heart failure. 
In Its production long duration of hyperth 3 rroidism seems to- 
predispose, as the madence mcreases with age, and after fifty 
years of age fibrillation is an almost constant accompaniment 
of heart damage 

(6) Other cardiac disorders are of min or importance and 
not charactenstic or frequent 

(7) Cardiac enlargement is present constantly in damaged 
hearts, both dilatation and vaiymg degrees of hypertrophy ac- 
counting for it Murmurs systohc m time occur, but are not 
diagnostic and are not due to vahnilar disease m uncomplicated 
cases, but to left ventncular dilatation with a relative valvular 
insuflSaency 
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LONG-STAlJDrPfG HYPERTHYROIDISM WITH SPONTA- 
NEOUS SUBSIDENCE 

Case EBstoiy — This patient is an interesting thjToid case whom I have 
had under observation for fourteen jears 

She is a colored woman now fiftj -seven jears old She has done no 
worh for manj vears on account of her illness She first came to me in this 
clinic in 1911 complainmg of great nervousness, swelling of feet and legs, 
exophthalmos, and enlarged thvroid 

At that time she told me that her svmptoms had first been noted eight 
jeats before pn 1903), apparentlj beginnmg with nerveusness for many 
months following the shock of her husband’s death She then noted tremor 
of her fingers and wes unable to thread a needle Exophthalmos soon fol- 
lowed, and she was finallv told bj an oculist that she had exophthalmic goiter 

For four or five vears she was under the treatment of a number of phvs- 
icians For instance, she was rested m bed at mtervals and giv en sedativ es 
and hj-pnotics and digitalis About 1907 one physician treated her thjToid 
by Roentgen-rav exposures once or twice weekiv for three months About 
1909 another phvsician gava her the serum then being advocated bv Dr 
Rogers of New A ork. Dunng this time she tells me she was nerv ous, had 
rapid heart action, lost much waight, and was swollen and short of breath 
on slight exertion She had noted no immediate or striking benefit from any 
treatment 

When I saw her she was a slender, modeiatelv emaciated mulatto waigh- 
ing 122 pounds She was vary nervous and apprehensive Tremor of fingers 
and bilateral exophthalmos was marked The thv roid was modeiatelv and 
svmmetncallv enlarged, involving both lobes and the isthmus, the circum- 
ference of her neck ovar the thyroid measunng lA inches The arteries and 
vams in her neck pulsated visiblj Precardia was prominent, heart enlarged 
to nght and left, sounds ware rapid and grosslv irregular A loud svstolic 
murmur was transmitted to axilla, a few moist rSles at both bases Liver 
was four fingers below the costal arch and sen«itiva to pressure Legs were 
edematous to the knees Svstolic blood-pressure 175 Lrine showad a trace 
of albumin 

For scvaral vvaeks dunng this attack of dilatation her condition was 
entical She was orthopneic, coughed and expectorated whitish frothv mu- 
cus, cither blood tinged or verv bloodv With rest and digitalis she finallj 
improved, but was nevar free of edema of the extremities 
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From the time nhen I first san her in 1911 until September, 1916 she 
was under constant observation Various drugs were used, espcaalh bro- 
mids, and neutral quinin h>drobromate in 15 gr doses dail) Chromium 
sulphate, 4 gr three times a day, was giwn for several months No lodids 
were used at anj time I could see no improvement in the hypcrthjTOid 
condition dircctlj resulting from any treatment During these fi\c years 
she frequently experienced periods when her heart weakness w-is so pro- 
nounced as to make me feel that she would not respond to rest and anj kind 
of medication She often remained in bed for months Digitalis wns her 



Fig 200 — Electrocardiogram in patient with exophthalmic goiter, made in 
August, 1923, showing notably aunciilar fibrillation 


mainstay Surgery was not possible Dr Matas and other surgeons who 
saw her considered any operatne attempt at cither ligation or thyroidectomy 
too great a nsk 

From September, 1916 to January, 1918 she did not report to me, but 
no one else treated her She took digitalis when she needed it She began 
to improae dunng this period, because when I saw her on the latter date a 
distinct change was noted She had gained 40 pounds and the thyroid had 
so diminished as to be hardly noticeable, her neck measurement being I2l 
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inches She was still nervous, but not to the same extent Tremor varied, 
sometimes it was absent The exophthalmos was still very stnkmg and the 
fibnllating aundes with edema of extremities st3i present From this time 
on she showed slow but stead> improvement, her nervousness and tremor 
graduall> diimnishmg Basal metabolic observations were now possible, 
and m Ma> , 1921 the rate was plus 35 per cent , average pulse rate 96, weight 
172 pounds In February, 1922 B M R. was plus 44 2 per cent , pulse rate 
98, very irregular, weight 154 pounds Moderate edema of lower extremibes 
stni present Blood-pressure 178/100 




Fig 201 — Electrocardiogram of patient made in 1925, again showing per- 
sistent fibrillation 


B\ February, 1923 all thyroid si-mptoms were in the background, but 
she was m bed due to d}'spnea, increased dropsv, and hemoptysis Bj the 
first of April she was much better, but soon relapsed, and was much worse on 
account of a right hj drothorax. Her condition was larj graM: and she was 
in bed three months Bi August she was comfortable and getting about, 
but a cardiogram (Fig 200) showed asei-ere mvocarditiswnth auncular fibril- 
lation, arborization, Q and S wave abnormalities, T wa\a diphasic, ventricu- 
lar premature beats, ventricle mte 105 
\ ot. g — 70 
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I^iiruiR 1021 slu wns III fur roiulitioii In M mh, 102S slit npim tliwl 
o/)C(l n riRlit li\(ln>thori\ iml 2 ijinrtsof llind nis is|)tri(iil In twonionllii 
slit ms listtcr niul nlilo to ro out 

At tilt prtsciit ^^^ltllIR sliL looks better (Inn nt nn> time smii 1 first 
ssw hir llir e\oplitlnlinos lus InrRil} siilisnlotl, but is still notuxilili, sni! 
IS tilt OIK tliiiiR which St imps lur ns Iismiir Ik.oii once 1 li> |x rtli> roiil ci'e 
lilt iipptr Itil follow-s the c^Lbnll tlowiiwnnl \tr\ n itlilj Coii\irRince is 
Rood No tremor is pnstiit ind no mrxoiisiuss notict iblo Ihr tli)rui(1 
has stropliiid niid cnimot lie toiisidind eiilnnttd Ihsrt is rimnnoii'l) 
enhrRtd, loud sjstolit miirnmr still prisint I’lilse nti 70, n rare t'\tn 
8j stole prt Sint Ulood pnssnre 111/80 Liiiirk iitRitixi , nbdonuii iiiRito-c 
Li\’ir normil 111 sirt, splioii not filt I irs idLiintoiis oiil> to the iniiMIc 
third, tner wliitli iinn tin skin is grently mdiiratid niul piRimntrd I) M 
R plus IS per cent riectnic.irdiORrsm (Pir 201) shows niiniiilir rate *>0, 
S’eiitrienlnr ritt 00, niiriiiilnr iibrilintioii, pmimtiin contrutioii from left 
Miitrirlc, left \iiitricle prrpoiidt ranee 

Discussion — Looking back on the liNion of her t.ise, 100 
will note that the lo\ic sMiiptonis associated with her llnroid 
djsfitnction w'cre proninient and serious from 190S fo 1916 
Detween 1916 and 191S these sjmptoms began to aliatc, and 
she gamed much weight with grathial diminution in the ‘'irc 
of the gland, until at present she really is no longer a toMC th) 
roid, but mcrol} a case of nnotardilis able to carry on only 
greatI^ diminished activit\ This is mereb llie residual damage 
of man) years of Ui)roid inloMcation, and she is now, at fifty- 
stwen )car!), a dironic cardiac case 

I tlo not know wlti she tbd not die tears ago I t nmol 
associate the improtemcnl with an) treatment 'liic Roentgen- 
rat etposurcs tears ago mat hate started .itroplnc ih.ingis in 
tlie Inperjilasiic gland t>ood n suits from Roentgen ra) arc 
dimud b) some obst.r\crs in this disease If it w’.is of ant 
benefit m this patient’s ease, its efTcels onit siiowttl mant tears 
after the exjiosiires and she had m int oiiportunities to die in 
the mitnm 1 would not like' to offer such manv-tears ni-llu 
future (haiiees to all the htperjjlastit goiters I see 

Ihe effeet of Rogers’ strum, 1 think, t m also be tlisrtganled 
Prolonged periods eif rest .ind sedatites no doubt tided lur 
oter man) serious periods of .uiitc htperaelititt , and rest and 
digit dis no doubt sited her failing he irt on mant oitasioiis, 
but It is tert doubtful m m\ mind if sptcilii benefit aeeriietl 
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from anj' treatment She should be regarded as a case m which 
graduall} ^ontaneous subsidence occurred m a \ erj" se\ ere case 
of Graves’ disease WTiile penods of unproAement and some- 
times complete subsidence of sjTnptoms commonh occur in 
the milder tj'pes of hj’perthj'roidism, it is unusual to ha-\ e one 
of the senous t^-pes contmue to show sudi profound toxic sjunp- 
toms for so long a period and 3 et suiAuve 

With our present knowledge of the disease surgerj would 
have been resorted to m this case manj* j'ears before she reached 
the condition of advanced mtoxication and mj'’ocardial damage 
in which she came to me WTnle her disabihtj is considerable 
her sur\’i\ al is rather miraculous Her case should brmg certam 
facts to our mmd, namely, that 

( 1 ) Some th3*rotoxic cases became quiescent and spontaneous 
subsidence of toxiatj' occurs, vhich cannot be directlj attributed 
to am speaal treatment 

( 2 ) hlild cases not infrequently do this, the se\ere tj-pical 
Gra\ es disease rarelj' 

( 3 ) Complete disappearance of all signs of enlarged thjToid 
can occur 

( 4 ) The opposite condition of mjTcedema maj de\elop in 
later 3 ears 

( 5 ) The residual effects of chrome h3’perth3 roidism manifest 
themsehes chiefl3’ m damage to the heart muscle, usuall3 con- 
sidered to be a toxic m3’ocarditis 

(6) WTiere spontaneous or surgical ^eco^er3 occurs, the 
extent of m3ocardial damage largel3 detenmnes the patient’s 
future acti\’it3 

( 7 ) An3'’ prolonged postponement of surgical measures is 
likcl3 to result m permanent m3 ocardial damage 




an intrathoracic growth sbiulating aneurysm 


It is sometimes difficult to differentiate an aneuij’sm from 
an mtrathoracic growtli This patient I am shoivmg you pre- 
sented sudi a problem 

Case History — The patient is a traveling salesman, fifty -sei’en years 
of age, who applied at the Eye, Ear, Nose, and Throat Hospital a few days 
ago, complainmg of hoarseness of seven weeks' duration 

His family history is not of mteiest, and he has had no previous illnesses 
of any consequence Finanaal reverses and a large faimlv to support have 
caused him much worry He denies lues He thinks he has noted weak- 
ness and shght dyspnea on exertion for sk. months His weight is as usual 
Present Ittness — Seven weeks ago, while dnnkmg orange.}mce, he seemed 
to note that *'it did not go down the right wav ,” although no coughmg occurred 
Thirty mmutes later he stopped to speak to a fnend and found that his 
vuice was very husky Several weeks later he had attacks of dull pam m his 
Upper left chest ladiatmg through to the scapular region and down the left 
3nn to the elbow Slight cough developed and a small amount of whitish 
mucoid sputum he expectorated was reported negative for tuberculosis by 
the Citv Laboratory The throat department sent him to me for exam- 
ination, with a diagnosis of paresis of his left vocal cord 

You no doubt know that thoraac aneurysm is by far the commonest 
cause of left vocal paresis, and where such a condition is found you should 
eliminate aneurysm before considermg any other diagnosis I proceeded 
With my physical exammation with this m mmd The important points of 
this examination are 

He looks healthy and comfortable His voice is a loud whisper, he has 
lost no weight His pupils are cquallv contracted and react to light Head 
and neck are negative On inspection of his chest you can readily see that 
his left clavicle, second left rib, and the upper half of his sternum are lifted 
With each cardiac impulse This is very striking and unmistakable, and 
while not difficult to see, it can best be seen by lookmg downward over his 
left shoulder No abnormallv prominent vems are noted on his chest or 
neck. On palpation, no tracheal tug, no diastolic shock, and no thnll are 
fdt The pulsation can be felt, however, as well as seen On percussion 
note that this duincss m front extends from the right sternal edge 10 cm to 
the left and from the left third nb to the clavicle The heart dulness is 
slightly downward and outward Postcnorly dulness is noted between the 
third and fifth dorsal vertebre. On auscultation his heart sounds are normal 
and no bruit is heard His lungs on auscultation show no alteration of the 
breath sounds over the dull area and no rSles are heard His blood-pressure 
>s equal in the two arms, 160/110 Vessels sclerotic, \bdomen and ex- 
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trcniitics ncRitixc Red cells 1,500,000, ^\hite alls 10,250, licmoglolun SO 
per cent 

Smill inononiiclcirs, 27 per cent , large mononuclears, 3 per cent , 
pol> nticlcars, 69 jicr cent , basophils, 1 |x:r cent Blood Wassermann negitiii: 


Discussion — I at once made a diagnosis of ancutj'sni of 
the aorta, and felt quite sure of seeing a large saccular ancimsm 
on Roentgen-raj examination At first the fluoroscopc seemed 
to confirm this, as a dense shadow was seen in the upper left 



Tig 202 — Plato showing in is« m Ic ft iipixjr lolx of lung 


cliest, apparciilh ji.irt of the aortic sh.idow, but the character 
of the pulsation in this sh.idoa\ did not seem satisfactora to the 
radiologist, and he asked to be allowed to make sexeral pkites 
at difTcrent angles and also another fluoroscopic later Tins 
further stiidj dcfiniteh shows that the mass is not a true ex 
pansile tumor, but is a mass in the lung and is receiving its 
mi])iilsc from contact with tlie nonnal .iort4i It is, in all pro!) 
abilitx, a malignant growtli (Fig 202, made 12/1/21) 

Lt t us anal) re his s) mploms and signs 
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Fmi His age, fift5'-se^ en, is, of course, that of cancer, but 
he IS not too old for aneui^’sm 

Second He thinks he had weakness and sh^t dyspnea on 
exertion for six months, then he suddenly* developed a left x ocal 
paresis followed b}"- pam m the left chest and shoulder-blade, 
radiatmg down the left arm All of which s5-mptoms are verx* 
commonl} met with m aneuiy'sm and not so frequently m cancer 
Third A left vocal paresis always cames the suspiaon of 
aneutvsm untal it is pro\ed otherwise Remember that a nght 
■vocal paresis is extremely rare m aneuiysm, but suggests press- 
ure from some other tj^ie of tumor 

Fourth This pulsation, which 50U can all see and feel, is 
almost pathognomonic of aneur3 sm when found m conjunction 
■with substemal dulness and left v ocal paresis 

F‘^ih The absence of a tracheal tug, or thnil, or diastohc 
shock, or biuit, should not ■weigh too strongly agamst aneurj sm 
All of these signs are frequently, absent m aneurjsm 

Tbs man, therefore has a group of symiptoms and physical 
signs wb(h, ■when carefully considered, are so strongb suggestive 
of aneurj sm that it is only the a-ray exammation wbch tells us 
the tme condition I do not feel upset ov er haxing missed the 
diagnosis "Xhe man reallv'^ should hav e an aneur}'sm accordmg 
to phxsical signs Another time, under similar circumstances, 
I might look and think a httle longer, but I beheve I would 
diagnose aneurj sm and probably be correct 

The lesson this case should teach us is that intrathoraac 
tumors can transnut^ulsation to the chest wall when they are 
in contact with the aorta This pulsation frequentlj does not 
differ from that caused bv aneurjsm The expansile tjpe of 
pulsation wbch alwajs distmguishes aneurj'sm is not often seen 
ui aortic aneurj sms unless the sac has eroded the chest w all 
Subsequent Outcome — WTule cancer of the lung was the most 
probable diagnosis, it ■was thought adxusable to trj antiluetic 
treatment and ■natch results Rather mtensive treatment 
with saharsan, lodids, and mercurj* nas accordmglj earned out 
for se\ eral months No impro\ ement resulted Deep roentgen- 
therapy nas then considered and bs upper antenor left 



III2 


C L rSULElIAK 


chest was exposed several times Such a severe reaction folloncd 
that he refused further exposures The cough became worse 
and thick mucoid and occasionally bloody sputum was ex- 
pectorated It had the currant jelly appearance frequently 
seen in lung cancer 

Very httle loss of weight was noted and he w'as still fairlj 
comfortable four months after his vocal paresis had developed 
In fact, he might have contmued w ork But his complete aphonia 
made it too difficult for him to interview people, and he was 



Fig 203 — Plate made four months after first plate, showing marked increase 

in size of tumor 


gi\en sick lea\e bj' his firm He worried much, although neicr 
advised of his true condition Weakness de\ eloped and he began 
to lose weight Ihe pain in Ins left chest radiating down the 
arm became more se\ere and required opiates constantly 
Another ar-ra} plate show'cd a great increase in the sire and 
density of the growth and smaller shadows of mctastascs in 
the other parts of the lungs (Fig 203, made 4/26/24) No 
doubt of the diagnosis now existed Shortly after this he became 
drow^ and rapidly lapsed into a deep stupor with mild dc- 
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luium, stertorous re^iration, edema of face and left arm, and 
died on 5/20/24 Dr John A Lanford made the followmg 
autopsy report 

Body IS that of a well-developed, poorly nourished white 
male, which has been embalmed and which shows no charac- 
teristic marks of mjuiies on his body 

Peritoneal camty is free from inflammation and the relations 
of the \ arious organs to one another are normal 

Pleural Camty — Left pleural cavity is almost entirely re- 
placed by a large neoplastic growth which has encroached upon 
the wall of the cavity, particularly in its upper anterior and pos- 
tenor areas Right pleural cavity is somewhat narrow and en- 
croached upon by the tumor mass from the left side crossmg 
the mediastinum 

Pericardial camty is negative, but the pericardial sac m its 
upper area is encroached upon by neoplasm- of the lung 

Lungs — Right lung is rather doughy in consistency, and 
here and there can be made out areas of increased density which 
are rdativdy sharply defined in the lung tissue and vary m 
size from a pea to a hen’s egg On section it is noted that these 
neoplastic growths are a gray color and very cellular m appear- 
ance 

Left lung m its upper and middle portion is taken up by the 
neoplasbc growth which has encroached upon the thoracic 
wall of the side and mvolved the structures of the mediastinum, 
pressmg down particularly on the esophagus and pushmg the 
trachea to the right This neoplasm has metastasized to the 
other portions of the left lung which appear as nodules showing 
a similar type of structure as the primary neoplasms On sec- 
tionmg It IS found to be whitish gray m appearance, very cellular 
m character, and has encroached iqion the various bronchi 
which are filled with loose tumor cells fo rmin g casts of the 
bronchi 

Lncr IS shghtly mcreased m aze and presents here and 
there a few mmute grayish areas which are suggestive of secon- 
dary neoplasms 
Spleen negative. 
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Pancreas negative 
Adrenals negative 

Kidneys — Early seat of a chronic interstitial nephntis 
Anatomic Diagnosis — Caranoma of the lung, pnmaiy in 
the left lung Secondary carcinoma of the right lung and liver 
Chrome intersititial nephritis 



CLINIC OF DR HAIMILTON P JONES 

CHABirsr Hospital 


COMPARATIVE STUDIES OF CEREBROSPINAL FLUIDS, 

especially in reference to refractive index 

Before taking up unth you at the bedside the several cases 
of meningitis we nou haA^e in the ward, I wish to discuss with 
you the vanous laboratory procedures now m use for the purpose 
of making, through them, differential diagnoses of the usual 
cerebrospmal conditions, and to impress upon you their relative 
values and the absolute necessity for stnct obser\mnce of the 
techmc required and the reasons therefor 

Few of these procedures are smgly of any diagnostic value 
whatsoever, any more than an increased blood-pressure or an 
increased temperature would be, of itself, diagnostic These 
vanous findmgs are all important, should all be made m each 
case, and should be correlated so as to get the fullest information 
from clmical laboratoiy procedures capable of being afforded 
In eiaminmg any particular substance it is desirable that we 
should ha\e that substance in its pure and uncontammated 
state If we are exammmg cerebrospinal fluid ve want to ex- 
amme cerebrospmal fluid, and not cerebrospinal fluid mixed with 
blood from an extraneous source or changed in any manner 
through the medium of a dirtj' receptacle into w hich it is received 
Spinal puncture while of itself not a particularly painful or dan- 
gerous procedure is at times a more or less disturbmg and mo- 
nientous undertaking, particularly m pm ate practice, and it is 

N B For \-aluable assistance in work other than Refractn-e Index 
lam indebted to Dr M J Couret, Chief, Dept Path Chant^ Hosp , Ncn 
Orleans Drs A. Gondolf, M P H Bowden, H E Gucrriero. P H Jones, 
an S \ McXair, of Chantj Hospital Also to Dr John A Lanford, Path- 
° apst, Touro Infirmarv , Xew Orleans 
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well to use a proper anesthetic, either general or local, and ha\e 
the w'ork done as gently and as aseptically as our modem m- 
formation would indicate 

The skull and spinal ca\nty, within w'hich the bram and spinal 
cord he bathed and packed m cerebrospinal fliud, is a non-clastic 
cavity, therefore the removal of any portion of its contents, the 
cerebrospinal fluid, for instance, immediately lowers the intra- 
cramal and mtraspmal pressure, therefore your cerebrospinal 
pressure readmg should be made immediately after the needle 
has been mtroduced There is, of necessity, bound to be a 
certain wastage of flmd before conneebons can be made with 
the spinal manometer, no matter what type it may be, in con- 



Fig 204 — ^Simple apparatus for estimation of cerebrospinal pressure 


sequence of which no manometer reading is ei'^er as high as the 
cerebrospinal pressure was before the puncture 

There are vanous manometers on the market, but the one 
which I now' show you is entirely inexpensive and is composed 
of materials which should be alw'ays available As soon as the 
cerebrospinal fluid starts to flow from the needle a small rubber 
tube I now show you, haxnng an internal diameter of not o\ er 

0 1 inch, IS slipped over the shank of a needle (Fig 204) 1 he 
free end of the tube is now' raised and lowered unbl a point is 
reached where the cerebrospinal fluid just ceases to run oicr 
The distance is measured perpendicularly from the free end of the 
tube to the point of entrance of the needle mto the spinal canal 

The specific gravity of cerebrospinal fluid averages about 

1 006 the speafic graxitj of mercurx is 11 19, therefore roughh, 
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but sufficiently accurate for all practical purposes, each 1 36 
cm of height of cerebrogimal fluid m your rubber tube is equiva- 
lent to 1 Ttnn of mercuT}’’ pressure You will see b}* this that the 
deternunation of the cerebrospmal pressure in terms of milli- 
meters of mercuiy is not difficult, but it is surpnsmg how seldom 
this deternunation is made, m consequence of which a ver}' valu- 
able source of mformation is often lost. 

After your spinal pressure has been determined your cere- 
brospmal fluid is collected in four tubes, which ought to be pre- 
pared m the followmg manner 

(1) Wash m tap-water - 

(2) Let stand for twenty-four hours m a solution composed 
of 8 per cent potassium dichromate and 8 per cent sulphunc 
aad in u ater 

(3) Wash m tap-water 

(4) Wash in distilled water 

(5) Wash m tuple distilled water 

(6) Drj mA erted m a hot-air dryer. 

(7) Plug uith sterile cotton 

(8) Sterilize m hot-air sterilizer at 170® C for one and a 
half hours It is preferable, of course, to use new tubes if avail- 
able 

These tubes are numbered 1, 2, 3, and 4 regiectivety In 
Tube No 1 a small amount of spmal fluid is collected unless it 
IS blood} Should it be bloody, a larger amount is collected In 
Tube No 2 a small amount of fluid is collected unless it is bloody, 
m vhich e\ent a procedure as in Tube No 1 is repeated In 
Tube No 3 the largest amoimt is collected, sa} 4 or 5 c c , and 
m Tube No 4 not less than 1 c c of flmd is collected 

The object of this is to obtam blood-free fluid m absolutely 
clean tubes, espeaallj m Tubes 3 and 4 Tube No 3 is used 
for cell count, globulin, Wassermann, and refractive mdev read- 
mg, i\hile Tube No 4 is used for colloidal gold reaction It 
IS \er5 annoMng to find that a cerebrospmal flmd has to be 
discarded because of the lack of obsen ation of these simple but 
absolutel} essential steps It is manifestl} impossible to make 
a proper cell count \shen there is a lot of blood present It is 



IIlS ILUHLTOX P JOKES 

often the case tliat j ou ha\ c a positn e blood Wasstrmann wth 
a negative cerebrospinal Wassemiann, but how are you going 
to tell where the reacting substance conies from if jou haic a 
lot of blood contaminatmg tlie cerebro^inal flmd, or you ha\ c 
some fatty substance in a dirtj tube tliat gi\ cs j ou a misleading 
Wassermann reaction’ 

Up to tius time tlie pnncipal complete routme examinations 
of cerebrospinal fluid have consisted m a request for the clinical 
laboratorj' to make cell count, globulin determination sugar 
determination, Wassermann reaction, and colloidal gold re- 
action The cell count is of extreme importance, espeaallj in 
tlie mflammatorj' conditions, and ofttimes a xerx xaluable 
suggestion is made bj the differential count, but tlierc are 
many mstances m wlucli xou haxe xety graxc changes in tlie 
cerebrospmal system in which tlie cell count gives no indication 
whatexer as to tlie true nature of tlie trouble, ofttimes being 
negative where you would expect it to be positixc The 
same maj be said of tlie globuhn reaction The determination 
of tlie amount of globuhn is of interest, and m tlic differential 
diagnosis may tlirow' light one wax or another, but, of itself, 
cannot be considered of definite diagnostic x'alue Generallx 
speaking, tlie amount of sugar found m sxphilitic meningitis, 
tuberculous meningitis, anteriopolioni) clitis, and especially in 
encephalitic Icthargica is normal or aboxe, altliough there are 
exceptions to this 

The Wassermann reaction maj or max not be positix e, and 
xx’hile, if positixc, it IS of distmcl diagnostic xaluc, if nega- 
tive the rcadmg cannot be accepted as an expression of the 
trutli 

The colloidal gold reaction is of xerx great diagnostic im- 
portance and should be gix en the greatest consideration in com- 
ing to a conclusion as to the diagnosis of any particular case 
Hoxxexer )ou must understand that generallx a man is well 
before he gets sick and that after being sick he max get well, 
and that the cerebrospinal fluid is subject to change during 
the course of the disease xxhicli would gixe xou findings at one 
time entirelx different from those of another, especiallx in cere- 
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brospinal lues, and some of the acute meningitides that have 
been successfully treated 

I have for many years felt that the information afforded by" 
the A anous tests just mentioned has not presented all the evi- 
dence that we would like to hav e m reference to the actual state 
of the cerebrospmal s\*stem of the person under observ’^ation, 
particularlv" m those cases where the character of the spmal 
flmd, as to clearness or cloudmess, the microscopic esammation 
of the smear, and the result of the culture do not throw any 
illununatmg information on the situation 

One of the imfortunate thmgs about the practice of medicme 
is that the field is so large that it is practicallj- impossible for a 
man, e\ en though he may know it all to thmk of it all at the tune 
he is handling anj particular case There are many general 
laboratory procedures m every^-day use m general laboratones 
all ov er the world that would be, if applied to the study of body 
secretions etc of the utmost importance A number of years 
ago, when I vas State Analy’st and Food Commissioner for 
the State of Louisiana, T became familiar with the use and ap- 
plication of an instrument called the refractometer, which 15 
based upon the physical pnnaple that each substance has a 
specific power of refractmg or bending a ray of light For 
instance, diamond merchants hav e a speaal type of refractom- 
eter devised so as to measure the refractive power of v anous 
gems submitted to them so that they can absolutely determine 
the quahty and kmd of stone that they have under observ'ation 
The instrument is extensively used m dames for the purpose 
of determining the punty of butter fat, and by dealers m oliv e 
oil and linseed oil and v anous commodities for determmmg the 
punty of the products submitted to them for purchase etc 
The refractiv e indices of v anous commodities are so specific for 
the substance under consideration and the use of the instru- 
ment is so simple that it is of univ emal use 

It had occurred to me that studies of the refractive indices 
of such fluids of the human body , m health and disease, as w ere 
av ailablc, would m all probability , show characteristic refractiv e 
indices concomitant with certain diseases to which the human 
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bodj' might be subject, so that dunng the past summer I have 
been making obser\ations of tlic refracti\e index in consonance 
wUi tlie routine clinical laboratorj’’ obser\’ations on cerebrospinal 
fluids and blood-plasma from a wide vancty of cases 

As w’e arc dealing tlus morning entirely witli tlic cerebrospinal 
fluid I will set aside for anotlier time my conclusions as to the 
value of tins instrument in studies of tlie blood-plasma Tlicre 
arc a great many different tjqjcs of refractometers on tlie market, 
but I have selected the Spencer Abbe rcfractomctcr because it 
only requires a small amount of fluid, not over ] cc, and has 
a convenient temperature controlling device by whicli observa- 
tions can be made at any desired temperature It is accurate 
to Uie fourtli deamal place, W'hich seems to be sufliaent for tlic 
purpose at hand 

You must understand tliat when I started tins work it was 
an entirely new tiling to me and I had no experience of others to 
go by I therefore arbitrarily determined to make all my read- 
ings by daylight and at a temperature of 20“ C I selected 
tins temperature because, while a little low’ for average work 
in New Orleans, it w'ould probably be an acceptable temperature 
for the temperate rone at large One of tlie objections to having 
3 'our temperature low is the accumulation on the cool surface 
of condensation moisture from the atmoqihcrc, but tins is verj 
■easily controlled bj haMng a drj’ clotli to constantly w-ipc off 
the accumulated moisture 

After I had been working for about a montli on this matter 
I secured copies of all tlie articles tliat had been published, so 
far as is known, upon this subject The pnnapal work was done 
by Babes and Babes in 1913 and 1914, Palmcgiani in 1914, and 
jMolnar in 1923, whose work consisted in tlie study of Uit rc- 
fractne indices in ^a^ous diseases, without reference to anj 
of the concomitant conditions found in tlie cerebrospinal fluid, 
except Babes and Babes, in tlieir article of Januarx, 1914, 
who made a cntical study of tlie relationship of the refractive 
index to the chemical constituents of tlie examined cerebrospinal 
fluid, which tended to prove tliat tlie increase in tlic refractive 
index was rather dciieiident upon tlie amount of organic sub- 
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stances present, particularly albumin, than the inorganic sub- 
stances vrhich did not seem to vary much between 7 and 8 grams 
per 1000 c c. 

My own observations m reference to this matter have not 
led me to any satisfactory conclusions I have prepared a tabu- 
lation, which I now show you, of a number of spmal fluids cnt- 
ically studied from a diagnostic standpomt, and, as you will see, 
carefully worked out from the chmcal laboratoiy side These 
comparisons, so far as I know, are the first that have been made 
of this nature m reference to the refractive mdex 

Cerebrosptml Lues — You will note that there are 16 cases 
of undoubted cerebrogimal lues tabulated m the first chart, with 
an average refractive mdex of 1 335268, an average cell count 
of 20 9, an a^erage globuhn content of 1+, average sugar 
content of 63 3, positi\e Wassermanns, 13 2 per cent , cerebro- 
spinal pressure normal m most cases, the flmd is clear, smear 
and culture negative, the colloidal gold, where made, con- 
firmatory, while the blood Wassermann was positive m only 
one mstance 

Cases 21 and 39 m the same chart, judgmg either by the hi^ 
refractive mdex or high cell count, were undoubtedly cases of 
cerebrospinal lues, while Case 72, judgmg by the refractive mdex, 
shows that, as yet, there has been no mvolvement of the central 
nervous system 

General Infectious Lues — Cases 11, 25, 53, and 55 (Chart 2) 
are cases of general infectious lues, so-called secondary stage 
It will be noted in these cases (11, 25, 53) that the refractive 
mdex IS normal, whereas m Case 55 the refractive mdex is above 
that of the average for cerebrospmal lues, all the other factors 
bemg negative I am, therefore, forced to conclude that the 
high refractive index m Case 55 is an evidence of an early m- 
volvement of the cerebrospmal sj’stem of this case by the luetic 
mfection This is particularly interestmg and may, I hope, be 
a means, after further stud> and confirmation of this work, of 
determmmg earh miohement of the cerebrospmal system m 
^’philis, the effects of treatment, and, possibl} , a satisfactory 
means of determmmg a cure m this condition 

lOL. g — 71 




• Vtp probibly rases at nrebrosiunil lues 

N II eicar cut evidence ot pithoIOBy o( the cerebrospinal system present in each of these 












CHART 2 

CnuppROSPiNAi Fluibs, Especially im Reference to Refractive Index 




















































1124 


HAMILTON P JONES 


Tuberculous Memngihs — Cases 9, 13, and 23 (Chart 3) are 
cases of tuberculous meningitis, all of which died and went to 
postmortem It will be noted that the refractive mdex is con- 
stantly high, although not averagmg quite so high as is found in 
cerebrospmal lues Case 23 is of particular interest because the 
first refractive mdex made on the 18th of the month was 1 3344 
fnormal), the high cell count, 4-|- globuhn, normal sugar con- 
tent, mcreased pressure, ha^ flmd, but no aad fast badlh 
found On the 22d the refractive index has gone up to 1 33533, 
and the sugar has gone down to 37 mm per 100 c.c This re- 
fractive mdex was maintained until the patient’s death It is 
of mterest to note in this case that with the diminishin g globulin 
and diminishmg sugar content the refractive mdex should nse, 
showmg the necessity of further cntical study of the cerebrospmal 
fluid so as to give us a clearer unders tandin g as to the nature of 
changes m disease 

Eucephahlts Lelhargtca — Cases 7, IS, and 37 (Chart 4) 
are cases of encephahtis lethargica It will be noted that the 
refractive mdex m these cases averages 1 3343, which is withm 
normal bounds There is an increase m ceU count, an mcrease 
m globulm, and a high sugar content, but not so hi^ as that 
found m general mfectious lues The refractive mdex, I believe, 
will be of extreme importance in making differential diagnoses 
m reference to this condition 

Mentngococctc Meningtlts — ^There is only 1 case recorded. 
Case 3 (Chart 5), with high refractive mdex, 1 33542, high cell 
count, mcreased globulm Unfortunately, no sugar determma- 
tion was made m this case 

Influenzal Meningitis — Case 68 (Chart 6) Hi^ refractive 
mdex, going up from 1 3356 to 1 3364, as did the refractiv'c mdex 
in Cases 23 and 37 (Charts 3 and 4) , very high cell count and 
globuhn content, with low sugar content, averagmg 29 5 

Paralysis Agitans — Cases 8, 27, 35 (Chart 7) The refractive 
mdex averagmg 1 3343, which is normal, other laboratory 
findmgs negative 

Hysteria — Case 42 (Chart 8) Normal refractive mdex 
1 3340, all other findings normal except high sugar, which is 80 
mm per 100 c c 




iryiterla 13310 Nen Culturs — .Smear — , Clear, Prciisurc 10 min 

Hysteria 1 3310 1 80 Neg Character 




















































1126 


HAJIILTON P JOXrS 


Cerebral Hemorrhage — Cases 2 and 45 (Chart 9) Rcfractne 
index ^^lthm normal bounds, iMth other hndings normal 
Alcoholic Psychosis — Cases 10 and 90 (Chart 10) Case 90 
gave some clinical evidence of cerebrospinal lues 

Pellagra — Cases 61 and 65 (Chart 11) Give rather higli 
ref racti\ e mdc.\, with other findings negative, axcept sugar, w hicli 
IS slightly below normal 

Traumatic Injuries to the Head — Cases 34, 47, and 52 (Chart 
12) Give an axerage low refractive mde\, 1 3339 In none of 
these cases was the cerebrospinal fluid bloody, but if it should 
be, a higher refracti\e index should be expected 

Miscellaneous Cases — Cases 12, 16, 40, and 54 (Chart 13) 
These all gi\e rcfracti\e mde\ witlim normal limits, with other 
findings negati\ e 

Infantile Convulsions — Case 38 (Chart 14) This child 
had vhoopmg-cough fourteen dajs, entered the uard for con- 
\'ulsions, \\as found to have also bilateral bronchopneumonia, 
and died wnthin three hours of admission The refracln c index 
was 1 3385, the highest index that I have as yet read on anj 
cerebrospmal fluid, the other laboratory findings Mere negatne 
This findmg Mould naturally lead one to suppose that ^erJ 
senous changes must take place in all cases of concisions, par- 
ticularlj of infancy, and that it is not safe to assume that llie\ 
are due to irntalion or purely reflex action , that, as a matter of 
fact, all cases of concisions arc associated Mith cerebrospinal 
changes sufliaent to markedly mfluence tlic character of the 
cerebrospinal fluid 

In conclusion I Mill saj that it appears to me that the de- 
termination of the refractixe index of the cerebrospinal fluid m 
the diseases so far examined de%elops the fact Uiat it appears 
to be the most constant factor of all of the factors used from a 
clinical laboratorj standpomt, so far de\ eloped '1 hat of itself, 
It IS natural!) not diagnostic, it is only suggestn e 1 his is on!\ 
a prcliminan report, and I sincerely hope that further m- 
xestigations Mill be made along these Imes so as to place the 
determination of the refractixe index in its proper position as 
one more aid toMard making a diagnosis 



CHART 9 

CoMrAUATiVB Studies of Cbiifiirosi'inai Pi uids, CsrpciAiLY in Rfffkewce to Rffkactivk Index 
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CHART 13 

COMPARATIVK STUDIES OK ClIRKIiROSPINALi FLUIDS, CSPKCIALLY IN REI FRENCE TO RFFRACTIVE InDK\ 
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Charity Hosfitai, 


ARTERIOVENOUS ANEURYSM 

The case presented before 5'ou today is that of an arteno- 
venous fistula Its presentation is beheved opportune for the 
reason that it so well exemplifies the cardiovascular and ^stemic 
effects of such a pathologic complex 

H F , aged fifti -eight j-ears (Figs 205 and 206), admitted to hospital 
because of dyspnea and edema of loirer extremities 

SiJtorj — At twenty-two lears of age was shot in neck just below nght 
mandible, the bullet entering from behind and coming out through mouth, 
piercmg the upper lip He expenenced no trouble from this until about six 
or seven days later, when he noticed a ‘‘buzzmg sensation” m the neck. At 
that time a small mass (about the size of a pecan nut) was noted just belon 
the middle of the lower border of the mandible on the nght side Neither 
the mass jior the "buzzing sensation” in neck disturbed him until three 
icars ago, when, due to a sudden overexertion (m a fit of anger), he felt 
a "pull” in his neck, shortly afterward noticing that the mass was the size 
of a hen’s egg The mass gren slonlj from that time on, and the "buzzmg" 
was more marked, but he bad no discomfort except slight pam and some 
shortness of breath -when coughing In the earl} part of 1925, following 
pneumonia, the mass began to increase rapidh m size and the "buzzing” 
became more pronounced, he then expenenced marked dj’spnea and edema 
of both arms and legs He denies ever havmg had venereal disease 

Physteal ExamtnaUor — A colored male propped up in bed, and showing 
considerable difficult} in breathing The nght e}e protrudes There is a 
mass on the nght side of the neck about the size of an orange On palpation 
a marked thnll is noted o\er this mass, which thnll is continuous throughout 
S}'stole and diastole On auscultation a loud murmur is heard throughout 
s}-stole and diastole over the above noted mass, with a S}'stolic murmur 
o\er all of the clinical %alvular areas, loudest however o\'er the mitral area 
In the region of the left sternoclavicular articulation a tortuous mass about 
the size of a medium grapefruit is noted This is apparentl} a mass of en- 
larged injected, tortuous vems The apex beat is noted m the sixth inter- 
space 15 cm from the rmdstcmal line The nght border of the heart extends 
in the fourth interspace to a pomt 5 cm bejund the midsternal Ime The 
left border extends in the fifth interspace 17 cm bejond the midsternal line 
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The blood-pnessure, repeatedly taken, averages 210 sj-stolic and 90 dias- 
tolic Upon compression of the mass at the site of the fistula an incica<c in 
both the systolic and diastolic pressures to an a\'eragc of 218 for the sj'stolic 
and 98 for the diastolic is repeatedly noted Such compression cau<es the 
pulse rate to drop 16 beats per minute (Branham’s sign) 

The clinical pathologic findmgs are as folloivs 

Urme reveals 5 per cent albumin with a few hyaline casts 

Phenolsulphonephthalein excretion 35 per cent in two hours 



Fig 205 — ^Artenovenous aneurysm Lateral view, showing size of sac and 
tortuous, distended veins 

Blood Wassermann negative 

Blood-picture Total red cell count, 4,500,000, total white cell count, 
9250, hemoglobm, 75 per cent Small mononuclears, 21, large mononuclears, 
5, eosinophils, 1, neutrophils, 73 

Basal metabolic rate not obtainable due to patient’s condition 
Electrocardiograms, secured through the kindness of Professor George 
R Herrmann (Fig 207), show a definite left ventricular preponderance 
There is an mcrcascd P-R interval (0 22-0 24 sec ), indicatmg dclay'cd A V 
conduction, with negative and diphasic T waves (Both of these latter are 
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probable results of digitalization ) There are occasional R \entncular extra- 
systoles 

The x-ray examination (Fig 20S), conducted by Professor Amedee 
Granger, gnes the followmg mformation “The screen study shows a very- 
large pulsating mass m the nght supracla\acular and cervical regions The 
plates, postero-antenor and oblique views, show marked mcrease m the 
transverse and longitudinal diameters of the heart, and marked mcrease 
m the diameters of the aorta The contour of the ascendmg portion of the 
arch of the aorta is ^■en indefinite, the apex region of the nght lung is ob- 
scured by the shadow of the pulsatmg mass seen under the screen We are 



Fig 206 — Arteno\-enous aneurysm Front view, showmg percussion outline 
of nght and left cardiac borders 

forced to conclude that this patient has an enlarged and dilated heart, that 
the aorta is enlarged, and that the pulsating mass is \’ery probably con- 
nected to the nght innominate ” 

Here e\^dently is a case of arteriovenous fistula exhibiting 
cardiovascular disorders which, at the present tune, cause prac- 
tically total disability A detailed consideration of these various 
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disorders and a full discussion of the many physiologic and path- 
ologic features of the case are far bqrond the time allotted for 
this conference We must, therefore, consider in a synoptic 
manner the most salient features thereof 



aneurysm shovMng definite left icntncular preponderance, an incrensed P-R 
interval (0 22-0 24 sec ), indicating prolonged A V conduction and negative 
diphasic T naves, both of nhich findings arc probabI> the results of digital 
ization Occasional!} ventricular extras} stoics (George R. Hcrmiann ) 

The important sjsteraic or cardlo^ ascular disorders ex- 
hibited bj such patients either w hen tht^- arc such as to be more 
or less tolerated, or either when thej cause total disability, arc 

1 Enlargement of the heart 

2 Cardiac murmurs, especially apical qr'stolic murmurs 
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3 Accderation of the heart rate 

4 Slowing of pulse and rise of blood-pressure upon temporary 
suppression of the fistula (Branham’s bradycardiac phenomenon) 

Of the less important disorders, helpful however m diagnosis 
and m full understanding of the physiologic and pathologic as- 
pects of the complex, must be mentioned the Lewis and Drury 
capillary pulse sign, the Hill and Rowland systohc-pressure- 
discrepancy between arm and leg, the discrepant between sys- 
tohc and diastolic blood-pressure, with high s 5 'stohc and low 



Fig 20s — Artenovenous aneurjsm (carotid jugular) Roentgenogram 
of chest, postcro-antenor and lateral vicrrs, shoning size of heart and aorta 
Transverse diameter of heart 21 2 cm , longitudinal diameter 19 5 cm 


diastohc readmgs, and the mcreased respiratoiv' rate with di- 
mmished Mtal capaatj' 

The enlargement of the heart so well estabhshed at present 
as a fact in these cases has given nse to considerable discussion as 
to its exact nature and cause In some cases it appears that the 
enlargement is assoaated with dilatation alone, m others with 
hj'pertrophy, in some there appears an enlargement affectmg the 
heart as a whole, wath preponderant left ventncular increase, in 
others, the increase seems to be espeaallj' nght sided Possibty 
the safest conclusion to be reached as to the nature of the en- 
largement IS that It IS a pnmaij* dilatation with secondan- hy- 
pertrophy 
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The cause of this dilatation and h^Tiertrophy is readily ex- 
plainable if one accepts the xnew that the increased \ olume of 
artenal blood injected through the fistula into the ^ eins causes 
a nse in the \ enous pressure, this is simply a physiologic com- 
pensation theory — ^pnmaiy dilatation and secondary hj’per- 
trophy caused by increased work thrown upon the heart in its 
efforts at moving the increased amount of blood from venous to 
artenal qrstems Lately considerable experimental and chnical 
evidences have accumulated to dispro\ c this simple physiologic 
compensatory theory These studies seem to show that no no- 
table changes in the normal pressure of the venous arculation 
occurs and that the input and output of the heart is either nor- 
mal or just below normal , consequently, there can be no increased 
work of the heart Attempts at explaming the cause of tlie dila- 
tation and eventual cardiac hypertrophy is then resorted to in 
the theoiy of defiaent nutntion of cardiac muscle the result of 
the fall in artenal pressure This theory seems imprcssne, cs- 
peaally m view of the fact that its explanation is essentially 
upon the lines offered for the explanation of vanous phases of 
the sjTnptom-complex seen m aortic regurgitation It is note- 
worthy that there is a close analogy between the signs of circu- 
latory disturbances seen m artenovenous fistula and of those 
seen m aortic insuffiaency 

The cardiac murmurs noted m these cases may be trans- 
mitted directly to the heart and pulmonary tract by means of 
the blood-stream or may be dependent upon an intrmsic cardiac 
defect, e g , the so-called Stewart murmur The transmitted 
murmur, of which the Makins dupheated murmur is a type, dis- 
appears upon suppression of the arculation m the injured artery, 
while the central types are not so silenced It is espeaally 
notable that the Stewart murmur has so far been obsen-ed onlj 
m artenoi enous fistula; In most cases it seems to be due to a 
dilatation of the nght heart 

Acceleration of the heart rate is possibly best explained bj 
loss of vagal tone — the inhibitmg complex not responding This 
is most probably the result of a fall m tlic a\ erage artenal blood- 
pressure 
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The bradycardiac phenomenon of Branham is mterestmg, 
espedally in so far as it is pecuhar to artenovenous fistulse only 
This remarkable slowmg of the pulse upon suppression of the 
fistula IS accompamed by a nse m both the ^stohc and dias- 
tohc pressures, together -with a contraction of the cardiac mass 
along 'With changes m its shape and position as 'viewed under 
the fiuorpscopic screen The surgeon places great stress upon 
this phenomenon in an attempt at gagmg the recovery capaaty 
of the cardiac apparatus after suppression of the fistula (Matas) 
Recent mterestmg cardiographic studies (Keninger) show that 
the slo'wing m heart rate is at the expense of diastole 'with no 
disturbances in rhythm, and 'with normal complexes Most 
mterestmg is a recent observation of the undisturbed pulse 
pressure either 'with the fistula open or closed No plausible 
e^lanation seems possible for this latter 

9—73 
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TUBERCULOSIS OF THE TONGUE 

Finding veiy little in the text-books on this subject and less 
than 300 cases reported in the hterature, encourages me to place 
on record 2 additional cases that are apparently prunaiy 

In proportion to the vast number of persons suffenng from 
tuberculosis and consideimg the large number of tubercle bacilli 
that must come m contact rvith the tongue, espeaally m the case 
of pulmonary or laryngeal tuberculosis, the number of cases 
pubhshed would seem very small 

Inquiry has been made of several leadmg speaalists who see 
many patients m pnvate practice, chmc ser\ice, and institu- 
bon work m our large medical centers, and no other cases found 
This comades with the statements made by the ^’a^ous writers 
as to the infrequency of the disease m other metropohtan abes 
Histoncal Note — ^Slorgagm* in 1761 descnbed what he 
termed “tubercles on the tongue,” but did not clearly define 
his me anin g of the word tubercle In 1804 Portal" was credited 
with the report of the first authenbc case of tuberculosis of the 
tongue Portal was followed by Louis,^ 1825, Renaud, 1831, 
Fleming,^ 1850, Gildmeister,^ 1852, Paget, 1858, Toland,® 1859, 
Wagner,* 1862, and Virchow, 1864,* who n as the first to report 
a case from autop^' All of these cases were secondary’ to tu- 
berculous elsewhere in the body, chiefly in the lungs 

Scarcely 30 cases of pnmaiy tuberculosis ha\ e been recorded 
The first case was by Enteneur* in 1872 The pabent was op- 
erated on for caranoma m rmstakcn diagnosis In 1876 Clarke® 
reported a case which was operated on for tuberculosis of the 
tongue The pabent died later of some other cause and com- 

"39 
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pletc autopsy revealed no otlier tuberculous lesion Sclnl- 
feromtsch® m 1887 reported a similar case which showed no 
other evidence of tubercular infection 

Necropsy reports on tuberculous subjects show a vci}' low 
percentage of lingual tuberculosis Adairu/ in 417 necropsies, 
found none ^on Ruck® in 1912 was able to tabulate a grand 
total of 25 cases from 3935 autopsies reported by diifcrcnt 
men 

Only 1 case of tuberculosis of the tongue could be found 
among 12,369 patients in German sanatona There were 19 
cases obser\'ed in Winyah Sanatonum over a period of twenty- 
three j'ears, m a total of 5000 patients Morrow' and Miller’ 
report a much higher percentage They obser\'ed 14 cases 
among 1444 patients withm four years m tlie tuberculosis de- 
partment of the Umversily of Califorma service at the San 
Franasco Hospital 

Etiology. — ^Tuberculosis of the tongue, whcUicr pnmaiy or 
secondary, is caused by the implantation and proliferation of 
the tubercle bacilh in the tissue of the tongue The infecting 
orgamsms may gam entrance in several different w'ays (o) By 
direct inoculation from outside tlie body, (b) by inoculation from 
the sputum, as in pulmonary or laryngeal tuberculosis, (c) bj 
spreading from adjacent tissue, as m lupus vulgans of tlic face, 
cheeks, or lips, and (d) by inoculation through the blood- or 
lymph-stream, as in miliaiy tuberculosis 

The relative infrequency of tuberculosis of tlie tongue is 
tliought to be due to tlie natural immunity wliicli the buccal 
ca^’lty seems to possess against vanous forms of virulent or- 
ganisms Tlus may be partly accounted for by the general re- 
sistance of stnated muscle to bacterial invasion, to tlic thick- 
ened mucous membrane, to the almost constant motion of tlic 
tongue, together with tlie cleansing effect of the secretions, and, 
perhaps, to otlicr unknown factors 

Pathology. — ^The pathologic mamfestations may be m one of 
several forms 

1 The tuberculoma, which usually appears as a single nodule 
and may be either superfiaal or deep in tlie muscular structure 
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of the tongue It is commonly mistaken for a neoplasm or 
gumma, and is often the antecedent of an ulcer One of my 
cases belongs m this group 

2 The cold abscess type is rare, only 3 typical cases are re- 
ported 

3 The papiUoma or warty type is mfrequent Scott m 
1912 collected m the hterature 6 cases 

4 The lupus form occurs when there is direct esdension from 
a sunilar lesion of the face, che^s, or bps One of the most 
classical cases m the hterature is the one descnbed by Mr 
Heniy T Butlm m his treatise on Diseases of the Tongue, pub- 
lished m 1885 

5 The fissure type is fairly common and is usually veij' 
painful 

6 The ulcer is the most frequently encountered, and may be 
situated at tip, lateral margins, dorsum, and occasionally at the 
base of the tongue 

Finney and Finney* describe a tuberculous ulcer as "usually 
rather shallow, with mdefimte irregular, almost serpentme edges, 
which, as a rule, are not mdurated The base is usually covered 
with a grayish-white material penetrated m places by tufts of 
rather pale unhealthy lookmg granulation tissue The ulcers 
may be smgle or multiple and show a marked tendency to heal 
and then break down again, either wholly or m part At times, 
on close inspection, small tubercles may be seen just beyond 
the edges of the ulcer These tend to coalesce, break down, and 
thus advance the ulcer ” 

Mr Butlm® says, “The general anatomy of tuberculous ulcers 
of the tongue does not differ m any important respect from the 
general anatomy of tuberculous ulcers of other parts of the 
body, except that there is not perhaps, so strong a tendency to 
caseation as m tuberculous disease of such parts as the lungs or 
glands Nor does the mmute anatomy of the disease differ 
matenally from that of other parts There is the same infiltra- 
tion of the tissues with small round cells, the same occurrence 
of the so-called giant-cdls, the same arrangement of epitheloid 
cells, and the same reticulum ” 
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Incidence. — ^'J'ubcrculosis is f.ir more frequent m men linn 
in Moiiicn, winch, as Afr Biitlin Sisys, “in tins respect resenililt'* 
cancerous and syphilitic ulcers” Some author^ gi\c inslnnccs 
of 4 to 1, others of S to 1 The majority of eases arc in adults 
between the .igcs of thirty and fifty years, howcior, scicr.il 
cases are reported seen much earlier (J'ant07/r* collected I eases 
under ten years of age), i\hile there arc others m which the lesions 
.appeared much later in life (one of Ilandficld-Joiics”® patients 
i\as eighty years old) One writer mentions the disease as an 
other of the "afllictions of middle life ” 

Finney and I'lniiey call attention to a \ cry interesting oh 
servation m that no case has been disco\ cred in the negro, dc 
spite the great prevalence of tuberculosis m this race 

Symptoms. — 1'hc symptoms of which the jiaticnt complains 
vai 3 ' wath the type of lesion rcjiresentcd 'I his is true of tu- 
berculosis located elsewhere iii the body 'Ihere arc gem rally 
no symptoms until ulceration and secondary' infcatlon occur 
The early symptoms arc slight pain and burning m the ulcer- 
ated area Late m the course of the disease pain, s ili\ ation, and 
limited motility of the tongue m.iy be so m.irked .is to interfere 
with eating and spe.dxing The regional glands are mvohid in 
some eases, occurring more frequently m the ukeratnc Upe 
Diagnosis. — ^'J'hc diagnosis of tuberculosis of the tongue 
must be dilTerentialcd from carcinoma, syjihilis, tiauinatic and 
infectious ulcers, and benign tumors 'I'lie diagnosis is in.ide 
princip.illy on the actu.il .appcar.incc and clinical ( haractcristics 
of the lesion itself, the jiroving of .in ictive tuberculous lesion 
elsewhere, the microscopic c\amniation of matcri.il rciiio\cd, 
both for organisms and tubercle formation, seiologic lists, and 
the inoculation of susccjitible.immals 

A carcinoma is usually more indurated, is almost .ilw.ivs 
solitary', and can be diagnosed by pathologic exaniiiialioii 
tends to oicur in the s,mie st\, .ibotit the s.imc loc.ition, .md 
rarely' under thirty y ears of age '1 uberculosis occurs in much 
y ouiiger persons 

John H ^^u^)hJ ,” w ritiiig on this subject, siy s "In tubercu- 
lous process repair lomiiionly* goes on m one are.i while distna 
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tion of tissue is taking place in another If you find in one place 
an ulcer that is healing and in another one an area that is break- 
ing down, you can condude at once that it is not carcinoma 
But note that if the mali g nan t mass has been cut mto, it may 
heal m one place and break down m another ” 

A staking feature of the tuberculous ulcer of the tongue is 
the mdolencj’- of the ulceration and it does not readil}’' respond to 
local treatment. 

In the traumatic ulcers prompt healmg occurs as soon as the 
source of trauma is removed The infectious ulcers are seldom 
limited to the tongue and they generally respond readil}' to local 
treatment 

The bemgn tumors are of short duration, gi\ e no symptoms, 
and may occur at any age 

Prognosis — ^The majonty of surgeons agree that m pnmai}' 
tuberculosis of the tongue the prognosis is good when the en- 
Ure lesion is removed bj' \nde e\asion Secondary tuberculosis 
of the tongue usually comes late m the course of the disease 
elsewhere in the body, and most all of the cases end fatally In 
se^e^al instances rehef of pain and comparative comfort has 
been gi\ en the patient by the surgical removal of the ulcer 

The opimon expressed bj"- some of the more recent wnters 
IS that except in a few instances the results seem to be the same 
— temporat}' improvement -mth heahng and rehef, and a sub- 
sequent, usually prompt, recurrence of the trouble in spite of 
continued treatment 

Treatment — ^Slany different forms of treatment ha^e been 
ad\ocated, such as local apphcabon of iodoform powder, lactic 
aad, sll^ er mtrate, and many other therapeutic agents General 
treatment with injections of sal^ arsan and tubercuhn hax e been 
tried but are not recommended by the more recent wnters 
Local cautenzation, excision with or without the regional glands, 
and total extirpation have been done Some wnters seem to 
think the use of radium, ^^olet ray, and Roentgen ray gi\e 
temporal^* rehef in selected cases 

Jforrow and Miller" report in one of their advanced pul- 
monan* cases that the tongue of the patient remained well for 
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monarj' tuberculosis There were several nuuute ulcers which 
soon coalesced Microscopic examination of the sections showed 
typical tuberculosis There were tubercle baalh in the giant- 
cells and the submaxillaiy ^ands were caseous 

(6) xon Eberts,*^ 1808, reported a case of tuberculoma of 
the tongue in a W’oman aged tw'enty-five years The patient 
complained of a sore tongue and swelhng of the glands of tlie 
neck There was an intralmgual tumor beginning as a deep- 
seated induration immediately to the right of the median hne 
of the tongue 1 inch from the tip and without imolvement of 
the epithehum The submaxiUary glands on both sides were 
enlarged The nodule on the tongue gradually inaeascd in sue 
w’hen partial exasion was performed The heahng of the wound 
was apparently complete, although there remamed a deep-seated 
induration toward the median hne Later the supcrfiaal epi- 
thelium became involved with subsequent formabon of a crater- 
like ulcer, at the same time pain — previously an unimportant 
feature — became most pronounced, and the patient showed 
rapid failure of nutntion One week later the antenor third 
of tlie right half of the tongue was excised, woth no further re- 
currence The diagnosis was confirmed by the microscopic 
findings, and tubercle baalli were isolated in pure culture from 
an exased IjTnph-node 

(7) In 1912 von Ruck® reported a senes of 19 cases, 6 of 
which ga^e histones of trauma by canous teeth, tongue bibng, 
and in 1 injurj' from a fish bone In 4 cases tlie seat of ongm 
was apparently in the deeper bssue, starUng in two instances 
with tumor-hke conglomerate tubercles which at first did not 
im olve the mucosa In 1 case a deep abscess formed He re- 
ports good results in 4 cases that were treated with waterj' ex- 
tracts of tubercle bacilh Four or 5 of his cases were hving and 
in good health, showing no relapse of either pulmonaiy or tongue 
lesions after periods of fifteen, tweh e, and six years respectncly 
since discharge 

(8) Murph}'," 1913, reported a case of tuberculoma of the 
tongue which he found difficult to classify Both the Wasser- 
mann and tubercuhn test were negatne The tumor was near 
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the midline and went down well into the base of the tongue, 
and seemed to be situated in the musculans A portion was re- 
moved for microscopic examination by two or three pathologists 
and pronounced by them to be tuberculoma Typical miliary 
tuberdes were found on the surface of the mass 

ffis other case of tuberculosis of the tongue showed ulcers on 
both sides The patient was a man aged fifty-three years The 
first lesion appeared two years previous to examination When 
seen by the author there were small ulcers all over the tongue, 
which was enormously swollen, so that the patient could not 
talk In both cases tuberculm treatment was used as patients 
refused operation Murphy says, “Repair will necessarily be 
slow, as IS always the case when musde tissue is the seat of the 
tuberculosis ” 

(9) Tnmble,“ 1914, reported 2 cases of primary tuberculosis 
of the tongue In the first case tuberde baoUi were found m 
the tissue A gumea-pig was moculated with some of the macer- 
ated material and devdoped tuberculosis withm two months 

In the second case there was a small bleb on the tongue 
which ruptured and refused to heal The ulcer gradually m- 
creased m size, and laryngitis devdoped withm about four 
months Tuberde bacilh were found in the sputum which was 
thought to have come from the laryngeal lesion 

(10) Blanchard,^ 1915, reported 3 cases of secondary tu- 
berculosis of the tongue from the records of the Vanderbilt 
Clinics The histopathology of 1 case showed tuberculous 
structure 

(11) In 1916 Scott® collected m the hterature 231 cases of 
tuberculosis of the tongue, 26 of these were reported m Amenca 
(the first by Toland,* of San Francisco, m 1859) Scott’s case 
was a young man of thirty-two years who had noticed a sma.11 
devated white area on the left border of the tongue A small 
portion of the ulcerated area was excised for microscopic ex- 
ammation The sections showed tuberdes, giant-cells, and 
round-cdl infiltration and tuberde bacilh were demonstrated 
in the tissue He mentioned as an mterestmg obser\’ation in 
the case the existence of the Imgual lesion for a penod of four 
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years, during ^vhich time the patient was repeatedly examined 
for pulmonary tuberculosis, ^vlth negative result In tlie 231 
cases collected, tubercle bacilb had been found in 42 cases 
There were 26 cases of pnmaij' disease, and 6 of these were of 
the papillomatous type 

(12) Durante,"^ 1916, collected 5 cases from the Jlayo 
Chnics Three were secondary and 2 primary', at least no other 
evidence of tuberculosis could be found chnically Four of tlie 
cases were of the ulcerative type and in each tlie regional glands 
were involved 

The lesion in the nodular type showed no change for ten years 
previous to exarmnation and operation In tlie 5 cases tlie histo- 
logic diagnosis could be made during the operation by means of 
frozen sections and the histologic findings decided tlie course to 
be taken in tlie operative and the tlicrapeutic treatment Durante 
summarized tlie histologic picture by stating tliat “the findings 
did not differ matenally from those of tuberculous lesions seen 
in other organs, particularly in striated muscle The fact that 
extensive perivascular infiltration was found in every case seems 
to mdicate that hematogenous infection plays a prominent part 
in the propagation of tuberculosis of tlie tongue ” 

(13) Taddei,“ 1922, reported a case of pnmary tuberculous 
abscess of tlie tongue The nodule had existed two months, 
when it ulcerated and was rcmo\cd A guinca-pig inoculated 
from the matenal succumbed to tuberculosis No otlier mani- 
festation of tuberculosis could be disco\ ered in the patient, who 
was fifty-two years old 

(14) Fantozzi,^ 1923, reported tlie case of a woman aged 
fifty-two years whose father had died of pulmoniUs and she 
worked wuth a nurse w ho had tuberculosis Prior to the tongue 
lesion the patient fell, bruising llic lips and cheek, which were 
soon \ery' much swollen, closing tlie eye on the injured side 
She was not certain if there was an mjurj' to tlie tongue at this 
time, but \eiy soon afterward noticed a small seed-like nodule 
near tlie tip of the tongue in tlie midline At first there was no 
pain, but later the nodule ulcerated, and as it grew larger be 
came ^ cry painful The tumor grew to tlie size of a small nut, 
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the center was derated, and the edges smooth on the dorsal 
smdace The mass at first was hard, extendmg to the under 
surface of the tongue, and was covered with a whitish matenal 
A small openmg was seen on the under surface suffiaent to admit 
the passage of a small probe A diagnosis of cold abscess was 
made Matenal from the abscess ca\nty was mjected mto a 
gmnea-pig, and withm fifteen days the pig died of acute mOiaiy 
tuberculosis which was readilj' demonstrated m the bver, spleen, 
and other organs Tuberdes and round-cell infiltration were 
seen m the tissue sections from the tongue of the patient 

(15) Handfidd-Jones,“ 1923, reported 5 cases of tuberculosis 
of the tongue seen m general hospital practice withm two years 

(16) Morrow and MiUer,^ 1924, reported 16 cases of tuber- 
culosis of the tongue, 2 of the cases they considered pnmaiy 
One case was that of a man thirty-two years of age, who was ap- 
parently m good health A pea-sized;* dightly mdurated, non- 
painful ulcer appeared on the edge of the tongue just to the nght 
of the nudUne The pathologic diagnosis was tuberculosis, and 
roentgenograms of the chest re^ ealed acute mihary tuberculosis 
The tongue remamed well until the patient’s death two months 
later 

The other case, a man aged thirty-five years, had a lesion the 
size of a lima-bean, one-half of the lesion was ulcerated and had 
a cartilagmous base The nght antenor portion of the tongue 
was evased The microscopic exammation showed the presence 
of tuberculous structure and tuberde bacilh, but no other signs 
or symptoms of tuberculosis were found 

(17) Finney and Finney,* 1925, m a very concise and com- 
plete descnption of this disease, reported 15 cases obseri-ed o\ er 
a period of twenty-one years, none of the cases had been re- 
ported pre\aously Ten cases had been house patients m the 
Johns Hopkms or the Umon Memonal Hospital The other 5 
cases were observed m the Out-patient Dispensaty of the Johns 
Hopkms At least 4 of their cases were primary, and perhaps 
5 cases The diagnosis was confirmed ly microscopic examma- 
tion m 10 of the cases, and not stated m the other 5 On the 
assumption that thty were carcmoma, 3 of the cases were op- 
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crated upon In 4 cases the tongue lesion was tlie means of 
bnnging the patient to a doctor, and thus led to the disco\cn 
of a most extensive tuberculosis pre\ lously unsuspected 

Case Reports — ^To the above I wish to add 2 additional 
cases, not previously reported 

I am greatly indebted to the patient, a physician, for the 
privilege of reporting the first case 



Fig 209 — Large tuixrcic and giant cells 


Through tlie courtesy and kindness of Dr Rudolph 
I Ii.ive the pleasure of reporting the second case 

Casc I —Male, aged fort> three jears Family history ncgatiw to 
tuberculosis He had pneumonia nt the age of Ee\cntccn jrars, and a scMfc 
attiek of influenza in 1918 He smoles a pipe and cigars, but there is no 
histor) of injurj to the tongue and no carious teeth adjacent to the lesion 
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In February, 1923 the patient noticed a small mass on the dorsum of 
the tongue m midlme about 1 inch from the tip A brother practitioner 
thought It iras a c>st, Trhich he incised, and found that it contamed blood 
only The mased -nound healed completely 

In April, 1923 he consulted Dr Frederick W Parham, nho, fearmg the 
growth might be malignant, attempted to excise it Dr Parham descnbed 
the lesion as "a small globular mass about the size of a filbert, situated in the 
substance of the tongue in the midlme about § mch from the tip This seemed 



Fig 210 — Caseation and giant-cells 


to be a distinctly circumscribed tumor, and an attempt to excise it was made, 
but the tumor broke down and apparently was not completely remoi-ed ” 

The exascd mass was referred to me for microscopic examination The 
sections show tj’pical tuberculous structure Figures 209 and 210 show 
different areas of the diseased tissue In each tubercles, giant-cells, and 
caseation is seen 

The patient consulted other physicians, who also saw the mounted 
tissue, and all concurred in the diagnosis of tuberculosis He writes that 
following the remo\’al of the mass ulceration occurred, which extended m 
different directions until practically the entire dorsal surface of the tongue 
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was co\'crcd The ulceration lasted for almost twel\ c months The rrcional 
glands faa%'c not been ln^ol\’cd and there has not been at an} time cf-nicnrc 
of tuberculosis elsewhere One ph}'Sician interpreted the roentgenograms of 
the chest as tuberculous, but nit of the other ph}'sicians thought the shailow-s 
were due to scarring from pneumonn and influenza Pictures of the chest 
arc made about ever} three months and no change has been obscrvxd The 
patient wasighs at this time 176 pounds and sa}'s he alwai}’s gams when idle 
The treatment consisted of Rocntgcn-ra}r applications for about cran 
two to three waicks from June, 1923 to Septemter, 1924, when radium was 
substituted Radium wms applied about caair} ten da}S until March, 1925, 
when the ultraaaolct ra} was added to the radium treatment 

A recent letter from the patient states that the mass has entircl} dis 
appeared and that there is onl} a \a:r} small ulcer about the size of the point 
on a lead pencil, but that he cvpccts to report a permanent cure within the 
>car 



I'lg 211 — ^Tubercles beneath the normal epithelium 

Casc II — \ man, aged siat} sue >ears, a farmer, was admitted to Touro 
Infirmar} August S, 191S The parents were dead, mother had 
and 2 wi\es died of tulicrculosis The patient had the usual diseases of child- 
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hood, typhoid fe^-er, yellow fever, and several attacks of malana, but no 
history or dmical evidence of tuberculosis 

A small ulcer appeared on the tongue near the tip m December, 1917, 
which soon disappeared, but returned within a few weeks The first ulcer 
was not pamful, but when it recurred was very pamful, so much so as to 
mterfere with eatmg In February the ulcer was excised by the late Dr 
Gfiman Winthrop, Mobile, Ala, who described it as “an ulcerative and 
mduiated area." The excised mass was not exammed histologically (the 
doctor havmg been called mto service) The Wassermann was negative. 



Fig 212 — Round-cell infiltration and caseation 


although there was a suspiaous history of syphQis The patient had no 
further trouble after the removal of the ulcer for about three months Three 
weeks ago there was a recurrence and patient was referred to Dr Matas 
A prcopcrativa diagnosis of carcinoma was made Under local anesthesia a 
large strip of the tongue, dorsum and under surface, was excised, including 
w large area of seemingly healthy tissue, together with the submaxfilarv glands 
Patient was discharged, improved, eleven daya after operation 

Report from the pathologist. Dr Cbas W Duval, was tuberculosis of 
the tongue and tuberculous adenitis of the submaxillary glands 
'“ 1 - 9—73 
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Information has just been receded that the patient died withm the jxir 
following operation, but cause of death could not be ascertained 

Figures 211 and 212 show beautiful tubercles In Fig 211 the tubeiclrs 
are seen just beneath the normal epithelium More ndranced tubercles wath 
caseation and giant-cells are seen in Fig 212, ns well as distinct round-cell 
infiltration 

Summary — 1 Apparently tlierc arc more cases of tuber- 
culosis of the tongue than are recorded In the discussion of 
papers not infrequently other cases are mentioned, yet these 
cases arc not reported m such a nay as to be a\ailablc for sta 
tistical study 

2 Necropsies, in the majority of instances, arc done so liastil\ 
as to overlook tongue lesions unless they arc pronounced 

3 Histopatliologic examination establishes a certain diag- 
nosis and should be resorted to Carcinoma was suspected in 
botli of my cases, and in many others tliat have been reported 

4 Early diagnosis of carcinoma of the tongue gives the pa- 
tient Ins only chance of a cure, and tlus is apparently true in tlic 
case of primary tuberculosis of tlic tongue 
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JOHNL CAKiSnCHAEL 
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CERTAIN APPLICATIONS OF THE VAN DEN BERGH AND 
FRAGILITY TESTS 

Dr Tdmbmson We bring before you this morning 2 cases 
to illustrate certam clinical appbcations of and correlation be- 
tween the van den Bergh and fragihty tests By the van den 
Bergh test we mean the application of the Ehrhch diazo-reaction 
to the detection and estimation of bihrubm m the blood-serum 
by both the direct and indirect methods as desrabed bj’- van den 
Bergh m his article m the Presse m6dicale, June 4, 1921 B}' 

“fragihty test” we mean the measurmg of the resistance of red 
cells to hypotonic sodium chlorid solution by the method used 
by Ribiere and Chauffard, a method which has, we beheve, 
come to be used generally m this coimtry. We shall now have 
bnefly the history and phj’sical findmgs m the first case 

Case I — Mrs G , serial case No C07022, is bite, aged fifty-fii-e >^ 318 , was 
admitted to the Chanty Hospital April 11, 1925 The patient came m com- 
plainmg of weakness, dizzmess, and shortness of breath These symptoms 
began six months previous to her adnussion She iras able to do her house- 
irork until three weeks before coming to the hospital, although she had 
noticed progiessii’e loss of strength She stated that her fnends had noted 
some change in the color of her skm sei-eral weeks pnor to admission 

Physical cxammation, as ^vu can sec, reveals a rather obese white female 
weighing approximatel> 170 pounds Her skm is of lemon yellow color and 
the mucous membranes are t>ale and anemic. Pupils react to light and dis- 
tance, but knee-jerks cannot be eliated The thorax is symmetnc and the 
lungs are negative The heart is enlarged slightly to the left and there is a 
sj-stolic murmur at the apex. 

The abdominal is'all contams much subcutaneous fat There is no ciu- 
dencc of fluid in the pcntoncal caiitj The spleen is much enlarged, extending 
to withm 1 cm. of the nudline and 9 cm. below the costal margin in the left 

1*57 
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midda«cular Imc and 7 S cm bclon the costal margin in the left anterior 
axillary Ime It is smooth and rounded and slightly tender on palpation 
The lt\er is enlarged to four fingers below the costal margin in the right 
middavicular Ime 

We have here, then, a patient presenting sjmptoms— a 
marked pallor of the mucous membrane and the yellowish dis- 
coloration of the skin— suggestmg pemiaous anemia ^^e 
shall noiv proceed to a laboratory study of the case, using tlie 
laboratorj’ reports which we have before us Tummg to tlic 
discoloration of the skin, w’e are at once confronted with the 
question as to whether or not this discoloration is true jaundice 
Have we a means of answermg this question? 

Student We might examme for bile m the urme 

Dr Tdmbleson You assume tliat if a concentration of 
bile m the blood is suifiaent to cause its excretion bj' the kid- 
nej's. It wall be suffiaent to cause jaundice 

Student I suppose that is true, although I am not sure 
that It IS so 

Dr Tumbleson Will you tell me, then, what is the thresh- 
old for excretion for bile m the urme? 

Student I do not know 

Dr Tumbleson Many wTiters, among w'hom are \an den 
Bergh, de Takats, and Botzian, haxe determmed by axpen- 
ments that it is approximately m a concentration of 1 part of 
bile, or rather of the bile-pigment, bilirubm, to 50,000 parts of 
blood This IS eight times the normal concentration This is 
true only for cases of obstructive jaundice and is dependent on 
a certam deviation of this concentration, for de Takats has shown 
in the sudden mcrease of bihrubm, the blood m biliai^'’ colic 
may give a concentration above 4 imits and yet no excretion 
occur There seems to be no excretion of bile m the urme m 
cases of non-obstructive jaundice 

Now what IS the concentration of the bile in the blood at 
which jaundice first appears^ I am sorry that that cannot be 
ansi\crcd at present We do know, however, tliat this depends 
a great deal on the duration of the concentration There maj 
be, as one worker has shown, a concentration of o\cr 4 units 
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and yet no jaundice, wlide with considerably less concentration 
jaimdice may be rather marked if this concentration has been 
long mamtained We may say, then, that the presence of bile 
in the unne is ^ eiy defimte eiddence that a discoloration of the 
skin IS due m part or wholly to jaundice The converse of this, 
hoi\e\er, is not true, for jaundice may be present long before 
the concentration is sufficient for excretion of the bile m the 
urme and, indeed, m certain tj'pes of jaundice bile does not ap- 
pear at all m the unne. Now, is there not a test by which we 
might estimate the concentration of bilirubm, the character- 
istic bile-pigment, m the blood? 

Student I do not know of such a test 

Dr Tumbleson Well, there are several such tests Prob- 
ably the most accurate and practicable of these tests was brought 
out by Hijams \ an den Bergh in 1913 Van den Bergh was the 
first to applj' the Ehrhch diazo-reaction to the detection of bih- 
rubm m the blood-serum He later descnbed an artifiaal stan- 
dard easily prepared and very staple, if kept m two separate so- 
lutions until time of usmg, b}' which a quantitative estimation 
of the concentration of bilirubm m the serum could be made 
colorunetrically 

Taking up now the laboratory reports, we find that our pa- 
tient’s serum gave a readmg of 10 umts concentration of bih- 
rubm I must explam that 1 unit represents a concentration of 
1 part of bilirubm to 200,000 parts of blood I should state also 
that the concentration of bilirubm m normal human serum 
\aries between 1 to 1,000,000, that is, 0 2 unit, and 1 to 100,000, 
that IS, 0 5 unit 

Now we maj' conclude that the discoloration of the skin m 
this patient is most probably due to jaundice, and that this con- 
clusion is made practicall} certam when the duration of the con- 
dition IS taken mto account 

Student If this patient should have permaous anemia, 
are we to conclude then that, m addition, she has some obstruc- 
tion to her biharj sj’stem, giimg rise to jaundice? 

Dr Tuaibleson That question leads us to a very impor- 
tant subject, tliat of the causation of jaundice, and I shall ask 
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you now your idea as to the mechanism of the production of 
jaundice 

Student Jaundice is, I beheve, due to the absorption of 
the bile-pigment, bilirubm, mto tlie blood-stream after it is 
dammed back into the bile-ducts from obstruction There is 
also a jaundice due to sepsis, which I suppose is not neccssaril\ 
due to obstruction of the bile passages 

Dr Tdmbleson You have admitted, then, by your last 
statement that there is possibly a non-obstructive type of jaun- 
dice, and now' I may reply to your question of a few' mmutes 
ago that possibly this is the type of jaundice which oasts in 
pemiaous anemia 

Student There are, I believe, an obstructive and a non- 
obstructive tjrpe 

Dr TuitBLESON You arc right, and as w e shall see later we 
may subdivide the last type We must examme now more care- 
fully mto the nature of these mam types of jaundice I shall 
open this discussion by asking you if there is more than one 
land of biluiibm 

Student I believe there is only one form of bihrubm, al- 
though this IS readily oxidized mto other pigments, one of which 
IS bihverdm 

Dr Tumdleson WTiat you say about the oxidation of 
bilirubm is correct There is now' evidence, how ever, that there 
are actually two lands of bilirubm The first kmd of bilirubm, 
or bilirubm A, as we shall call it, is thought to be produced 
when hemoglobm is broken down mto an iron-containmg por- 
tion and an iron-free portion The latter > ou ha^ e learned to 
call hcmatoidm, and you have learned that it is fonned wherc^er 
m the blood-stream or tissue there is hemolysis of red cells 
You ha\e been taught to observ'e its manifestation m the jcUow 
discoloration following a few' days after a bruise It is now 
thought by some that this hematoidm is identicall} bilirubm A 


WTiere, ha\ e you been taught, is bilirubm formed? 

Student In the liver cells and excreted through the 
bile radidcs and finally mto the common bile-duct and 
duodenum 
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Dr Tombleson That is a generally accepted view A con- 
siderable difference of opinion, however, has arisen over the 
question as to whether the liver cdl takes part m the elabora- 
tion of all the bihrabin contained in the body under all con- 
ditions, espeaally the condition of jaundice Some still answer 
that question m the afiSrmative, but van den Bergh has now a 
large followmg in his ^dew that this bilirubin A, which we have 
mentioned, is formed elsewhere in the body, wherever m the 
reticulo-endothehal system red blood-cells are destroyed, whether 
in the spleen, bone-marrow, or blood-vessels This they beheve 
to be accomplished without the mter\'ention of the hver cell 
Accordmg to the viewpomt of this group, this type is formed at 
all times m health and disease, and when the hver is functioning 
normally this bilirubin A undergoes a ^ght diange m the hver 
cell to become the second type of bihrubm, which we diall call 
bihrubm B Now if excessive concentration of either kind of 
bilinibin m the blood leads, as it is assumed to do, to jaundice, 
we may appreciate readily that there are, according to this 
view, two distmct types of jaundice There may be a jaundice 
due to blocking of the bile radicles or ducts and subsequent ab- 
sorption into the blood-stream of bihrubm B This, as you see, 
would fall in your dassihcation under obstructive jaundice 
Now there may exist some condition that permits or causes the 
excessive concentration of bihrubm A in the blood-stream or 
tissues This vould constitute the non-obstructive type of 
jaundice The conditions which may lead to the mcrease of 
this type of bilirubin are onlj'- two (1) a hemolysis of red cells 
so rapid that the normal hver cell cannot change all the bih- 
rubm A mto bilirubm B as rapidly as it is formed, and excrete 
it, (2) a loss of fimction of the hver cell from toxic or other 
condition, so that the bihrubm A formed by normal hemolysis 
cannot be changed and excreted rapidly enough to pre\ ent ab- 
normal concentration of it in the blood-stream Cases of hemo- 
lytic icterus would illustrate the first tj^ie of this non-obstruc- 
tive jaundice, while cases of toxic hepatitis, as from arsenic 
poisonmg, would illustrate the second tj-pe Now the practical 
question anses, Are we able to differentiate first of all between 
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these t\\o mam tj^pes of jaundice the obstractivc and tlic non- 
obstructive tj'pes? I may answer We can In mecUng tins re- 
quirement the van den Bergh test confers a great boon on the 
chniclan, for it seems that witli its help we not only can detect 
jaundice before it appears, so to speak, but we can also tell 
whether this jaundice or this mcreasc of bilirubin is due to ob- 
struction or not 

After the indirect reaction has assured us tliat there is a 
patliologic mcrease m bihrubin, we turn to tlie direct reaction. 
If It IS a prompt reaction, we conclude tliat tlie increase of bili- 
rubm, or the jaundice, is due to obstruction If it is delayed or 
negative, we conclude that the mcrease of bihrubin, or jaundice, 
IS non-obstructive How shall we now' apply this knowledge to 
our case? 

Student Ha\'mg learned from tlie indirect test that hili- 
rubm concentration is mcreased greatly above tlie normal, we 
should now do tlie direct test 

Dr Tumdleson Correct Tliat has already been done 
We find a notation that tlie direct reaction was delayed I may 
tell 3'ou that not only was the direct reaction delayed, but that 
it failed to appear in tw enty-four hours What type of jaundice, 
then, has our patient? 

Student She certainly has tlie non-obstructive Ij'pc 

Dr TxnoLESON Yes, certainly We must now attempt to 
find out whether tins non-obstructive jaundice is due to ex- 
cessive hemolysis or to a lack of function of the liver cell How 
may we determme this’ 

Student For one thmg, we may e.\ammc for bile m the 
feces 

Dr 1 UMBLESON Yes Knowing tliat there is no obstruc- 
tion from the result of our van den Bergh test, tlie absence of 
bile m the feces would mdicatc to us dysfunction of tlie liver 
cell, while c.\ccssi\e bile-pigment would suggest hcmolj'sis 
The amount of tliesc, how ever, is difficult of accurate estimation 
m the feces AAe would also possibly find excessive quantities 
of urobilmogen m the urine if the condition was due to excessive 
hemolj'sis 'WTiat otlier tests would jou suggest that might 
throw liglit on tins subject’ 
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Student We might test for the resistance of the patient’s 
red bleod-cells 

Ds Tumbleson Certainlj’- We do this usually by de- 
termiiiing the pomt of beginning hemolysis and also the pomt of 
complete hemolysis when using hypotomc salt solution of gradu- 
ally decreasing strengths Normal bloods show beginnmg hemol- 
jsis usuall}' at 0 42 to 0 40 per cmt. sodium chlond v-ith an 
occasional blood showmg hemolysis at 0 44 per cent and an oc- 
casional one failmg to show it till 0 38 per cent is reached 
Complete hemolysis of normal blood takes place usuall}' at from 
0 32 to 0 28 per cent 

Turning to OUT laboratory reports, we find that this test has 
been done on our patient’s red blood-cdls Hemol3rsis begins at 
0 48 per cent and is complete at 0 34 per cent WTiat are u e to 
mfer from this findin g? 

Student That the jaundice is due to excessive hemoh’^sis 
of the red cells 

Dr Tumbeeson That is quite true Now when I tell 5*ou 
that the blood-picture on this patient at the time of her ad- 
mission was total red cells 917 000, hemoglobm 30 per cent , 
anisoQ'tosis, poikilocj’to^, 3 nucleated reds to 100 in bite cells, 
stipplmg, polychromatophiha, and a color-index of 1 6+, will 
j'ou A enture a diagnosis’ 

Student It looks verj* much as if it is a case of pemiaous 
anemia 

Dr. Tumbleson Yes It looks like pemiaous anemia, but 
there are two opposmg facts First of all, a spleen so large as 
this patient has is not usually present m peimaous anemia, and, 
second more important still, there is a deaease of the resistance 
of the patient’s red cells to hypotonic salt solution That makes 
the diagnosis more clear We behe^ e it to be a case of hemo- 
Ij'tic ictcms Dr Carmidiael will now’ present to 3 ou the other 
case 

Dr Carmich.\el We shall give 3'ou immediately a brief 
histoiy and the significant physical findmgs 
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Case II — R. M , senal No C0926S, a colored male, aged fiftj fire 
years, n-as admitted to the Chanty Hospital May 12, 1925 The patient's 
complaint is ’weakness This teas first noticed several months ago He lo<t 
strength gradually until three ireeks ago, ■when he became considembi} worre 
and had to go to bed He has been confined to bed practically all the time 
since Patient's appetite is good Unnar> history normal Bowels more 
tw ice daily No history of sore tongue or diarrhea was elicited, but a note 
about the mental condition of the patient makes such negative statements of 
little value 

Physical examination reveals a colored (mulatto) male l>ing in bed, 
fairly well developed, but rather poorly nourished Musculature flabbj 
His skin is greenish yellow in color and only fairly elastic There is no 
edema Lungs show nothing abnormal The area of cardiac dulncss is 
enlarged slightly to the left and there is a soft systolic murmur at the apex, 
not transmitted In the abdomen the liver and spleen arc not palpable and 
there are no areas of tenderness and no masses 

The blood-picture is total red cell count 615,000, hemoglobin 15 per 
cent , color index 1 2-1-, total white count 2500, with 64 per cent neutrophils, 
anisocytosis, poikilocytosis, 3 nucleated reds to 100 white cells, polychro- 
matophilia, and stipplmg Hematocrit reading is 1 part of cells to 14 parts 
of whole blood Gastric analysis showed free hydrochloric acid 0, total 
acidity 35 


\^Tiat does this case suggest to you? 

Student I think of penucious anemia, but I think that w 
must rule out mahgnancy 

Dr Carmichael You are right, and an attempt has been 
made to rule out caremoma A gastro-mtestmal examination 
by Roentgen ray fails to reveal any evidence of neoplasm of 
these regions An exanunation of the prostate and the genito- 
urmary history seems to rule out malignamy of this qrstem 
The size of the liver and the absence of a mass m the abdomen 
are against h\er or pancreatic tumor In a negative way these 
findmgs, then, pomt to permaous anemia or, we must not for- 
get, to hemol 3 rtic icterus ^^^lat other exanunations might we 
make^ 

Student Itwouldbemterestmgtoknow the van den Berph 

iindmgs 

Dr C/VRincHAEL Certamly it wrould I will gi'C them to 
jou The mdirect reaction shows 3 1 units The direct reaction 
sliows a delay of two hours Do jou think now tlic greemsh- 
3 'cllow discoloration of the skm is jaundice^ 
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Student I suppose it is 

Dr CARancHAEL Yes, and what type of jaundice is it? 

Student It must certainlj'- be non-obstructive 

Dr Carmichael Yes, and do you see now that we have 
further evidence against the diagnosis of neoplasm of the pan- 
aeas or hver as the cause of this anemia? The jaundice due to 
such neoplasms is obstructive m type I should call your at- 
tention here to the view of certain authors that the bihrubm 
content of the blood m secondary anemia is never above normal 
Recently Andrewes, m support of this \uev\, has reported 6 
cases of secondary anemia, none of which had mcreased bih- 
mbm content. If this be true of the secondary anemia result- 
ing from mahgnanQ', we have then m the van den Ber^ reac- 
tions a valuable means of differentiating mahgnancy from per- 
maous anemia and hemolytic icterus, for alwaj's m these anemias 
the bihrubm content is elevated, usually to a concentration of 3 
to 5 umts m the former and to even higher concentrations m the 
latter In this case we have still to differentiate between these 
two anemias Hon shall ne prove that this case is not a case of 
hemolytic icterus? 

Student The spleen is not enlarged 
Dr Carmichael That is strong eiddence, for, as you know, 
in this condition it is the spleen, representmg as it does the largest 
smgle dmsion of the reticulo'endothehal system, that hyper- 
trophies to carry on its work of destruction, j’-et we shall want 
more conclusive evidence 

Student We should do a fragihtj' test 
Dr Carmichael I will read you the results of this test. 
Hemolysis begins at 0 36 per cent sodium chlond and is com- 
plete at 0 24 per cent This, then, is not a case of secondary 
anemia, nor is it a case of hemolytic icterus We are justified 
m makmg the diagnosis of pemiaous anemia, for m this condition 
instead of havmg an mcreased fragihty, one finds a normal or 
diminished fragihty 

I must ask you one more question We have a case here pre- 
sentmg a concentration of bihrubm m the blood of sl\ tunes 
normal strength and ve ha\e found further that the cells are 
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less fragile tlian normal \\ hat tj pc of non-obstnicli\ e jaundice 
do you judge Uus to bc^ 

Slum NT It IS not a hemolytic jaundice, and I suppose, 
tliereforc it must be due to disturbed li\ or function 

Dr Carmichait, No. that conclusion is probablj not cor- 
rect You have o\erlooked one possibility It is true that tlic 
red cells arc more than normally resistant to hypotonic sodium 
clilond solution, yet it is not impossible tliat the to\m causing 
the disease, pernicious anemia, is strong enough to dcstroN these 
cells 111 spite of increased resistance This, we believe, is the 
true cxjilanation of tlic findings of tlic van den Bergli and fra- 
giliLj tests in pernicious anemia We cannot, lioweicr, at this 
time prove conclusively the incorrectness of tlic \ic\\ you ha\c 
stated 

We hope i\ e lia\ c made clear to j ou the clinical application 
of certain features of the lan den Bcrgb and fragility tests 
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CHRONIC BACILLARY DYSENTERY LIVER ABSCESS 
FOLLOWING TREATMENT OF AMEBIC COLITIS 
SOME NOTES ON THE USE OF STOVARSOL IN 
, AMEBIC DYSENTERY 

The presentation of these few cases of chronic baallary 
dj'sentery is made with some hesitancy, smce several large 
senes have been carefully studied by dimcal as well as bacteno- 
logic means The purpose of this report, however, is to call 
your attention to the fact that we are encountenng cases with 
chrome dj’sentenc symptoms which have been unrecognized 
bacdlaij’ infections o\ er a long penod of time Many such m- 
diMduals are usually subjected to several diverse and misdi- 
rected courses of treatment Espeaally is this true relative to 
the adimmstration of drugs that are used m endamebic disease 
Such measures are not benehaal in the least and perhaps some- 
times imtatmg in the presence of baallarj’’ dysenterj' The 
earlj' diagnosis of the latter condition promises quicker and 
better results in e^ ery case 

CvSE I — This >oung man, t'\VEnt\ -fiw ^•ca^s of age, was seen in October, 
1924 He complained of severe abdominal cramps which were accom- 
panied b\ diarrhea and a gradual loss of 20 pounds in weight The svmp- 
toms had started six months prevaousK He had noticed some rise in tem- 
perature each evammg On examination this man appeared varj listless and 
somewhat undemounshed His temperature was 100° F The ph\ steal 
examination was otherwase negative 

Proctoscopv revealed the presence of a few small but discrete ulcers of 
the sigmoid Smears made from the bowal exudate and repeated micro- 
scopic analyses of the stools did not show an\ ameba or other protozoa 

The blood scrum agglutinations ware positiva for the Flexner d%scnter\ 
bacillus Stool cultures contained this organism, which was, in turn com- 
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pletcly agglutinated by the patient's serum On Februarj 3, 1925 the blood 
agglutinations remained positive 

At the present time (August 20, 1925) this man is clmicall} impro\-cd, 
ha\ing gamed 20 pounds in n eight He states that there is a ier> occasional 
tendency to haic t\io or three bon'd mo\cments in a daj He has not had 
an} fever in several months 

Case II — ^The case of this man is somewhat unusual and differs from 
the preceding individual because he represents a combination of baallai} 
dysentery and paratyphoid fever He was referred to me b> Dr Rudolph 
Matas, who was of the opinion that the fever was not caused by the chronic 
dysentery of four months' duration Three months after the onset of dys 
enteric symptoms, including abdominal cramps and frequent stools con 
taming blood and mucus, his temperature rose to 103" F Following this 
rise the fever persisted and ranged from 99“ to 101" F The bowel condition 
had been relieved bj various treatments, including several injections of 
emetin hydrochloric He was seen by Dr Matas and myself during the thud 
week of his febrile condition The bowels were at that time rather con 
stipated Repeated blood counts showed a leukopenia, total white blood 
cells rangmg from 3500 to 5850 A proctoscopic examination revelled 
numerous small round bleeding ulcers of the sigmoid mucosa The blood 
culture was negative after stventy-two hours Blood serum agglutinations 
were positive for Bacillus paraiyphosus alpha up to dilution of 1 240, and 
for Flexncr's bacillus up to dilution 1 240, and for Shiga bacillus in dilutions 
1 40 and 1 80 These findings assured us of the diagnosis of paratyphoid 
fev er superimposed in chronic bacillary 

Case III — ^This young woman, aged twenty eight, represents a severe 
ty pe of chronic bacillarv dysentery notw ithstanding the persistence of sy rop- 

toms for the past four years When first seen Qune 25, 1925) she com 
plained of having rather violent attacks of diarrhea once cverv two to four 
weeks The stools would number from five to ten daily, the temperature 
rising as high as 102" F She had lost 20 pounds in weight during the past 
three weeks 

On previous occasions she had had many treatments for amebic coliti', 
but Ameba kislol^lica had not been found The appendix vv-is removed in 
1923 in an attempt to relieve the svmptoms The proctoscopic appearance 
of the mucosa was an intensely inflamed condition with numerous irregular 
bleeding ulcers 

The physical cvamination showed a wnll developed but only fairly nour 
ished woman The pulse was persistently rapid, from 90 to 1 10 per 
dunng rest The heart wns not enlarged A systolic murmur was hear 
at the apex and the heart sounds were mufllcd The lungs were negative 

There was a low metabolic rate reading of 20 per cent The b 
Wassermann reaction was negative The urine was normal 

Smears made from the bowtl ulcerations and stool examinations did ro 
revaal any protozoa Tubercle bacilli were not found The intracutanious 
tuberculin reaction was negative On July 3d the blood scrum agglutimtio s 
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Trere slightK positive in dilutions 1 80 for the Shiga, bacillus, and complete 
m dilutions 1 40 and 1 SO for the Flexner bacillus 

The patient ivas put at complete rest m bed -with a non-imtatmg diet 
of 3000 calones daHj The only medication consisted of 20 grams each of 
kaolm and diarcoal, three times daily Tiro vreeks later the blood-serum 
agglutinations remamed the same. When last heard from (September 15, 
1925) the patient had gamed 10 pounds m treight and had only two stools 
dail> xnthout tenesmus or the passmg of blood and mucus 

Discussion. — The occurrence of chronic bacillary dysentery, 
at least m this part of our country, is not unusual In fact, its 
frequency is apparentlj’^ not appreaated While the great ma- 
jonty of dysenteric cases that we encounter are amebic m origm, 
many of such cases are bacillary infections I bdiei'e the coex- 
istence of these two conditions is sometimes accountable for 
our failure to obtain complete cures of mdividuals who have had 
amebic dysentery and very adequate treatments for same 
Couret has noted positive ag^utinations for Bactllus dyscn- 
terics of the blood-serum of a fair proportion of amebic cases 
Houghwont has found that many normal individuals without 
histories of dysentery give positive ag^utination reactions for 
B dysenkrtcs He, therefore, rehes upon microscopic analysis 
of the bowel exudate for a specihc or differential diagnosis 
Notwithstanding such obsen ations, a poative agglutination for 
B dyseniena m dilutions abo\ e 1 40, m the presence of deh- 
mte symptoms, justify the diagnosis of bacillary infection and 
the institution of appropnate treatment The sdection of the 
specific badllus of the dysentery' group by agglutinins is impos- 
sible in serum agglutination under 1 250 

In a large local institution, where numerous cases of amebic 
cohtis are constantly under observation, only 12 patients dur- 
mg the past five years have had a diagnosis of chrome bacillary 
dy'sentery There was not a single case showmg presence of 
both diseases in the same indi\'iduals Se\ en of this small group 
of baallaiy' dy’sentenes were so termed from the rlimral signs 
alone, whereas the other 5 w ere diagnosed from positive serum 
reactions In only 2 of the senes w ere stool cultures imdertaken, 
and with negative results One would ordmanly judge that 
these 5 cases of bacillary dysentery, properly diagnosed as such, 
vouQ— 74 
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m a first-class institution \nth excellent laboratoi} faalities m 
this part of the country', must represent onl}' a small proportion 
of such cases encountered 

The treatment of amebic dysenteiy with sto^ arsol has been 
WTought with considerable success In a senes of cases treated 
by this comparative!}' new preparation Johns and Jamison haic 
reported good results m o\er 77 per cent of 46 cases It is their 
belief that stovarsol gives rapid relief, perhaps equal to any 
other method of treatment 

I ha\ e seen complete heahng of the amebic ulcers and dis- 
appearance of all vegetation and encysted amebsc from the stools 
in 6 cases These indi\nduals were gi\en an a^cragc of 30 
tablets (0 75 gm ) in a ten-day penod On the other hand, 10 
cases recen ed only sj'mptomatic relief, less frequent stools and 
dimimshcd tenesmus, in spite of repeating the courses of sto- 
varsol (50 tablets, or 1 25 gm) In 3 of these indmduals the 
ulcers shoned no tendency to heal, 2 cases haiing sufficient 
stovarsol to bnng about a defimte arsemcal poisomng 

The following case represented an apparent cure of the 
dysenteiy after takmg 25 tablets of sto^ arsol (50 gm ) mthin 
a penod of ten days, when a subsequent attack of dysenteiy 
within two weeks was soon complicated bj' the de\ clopment of 
a liver abscess 

Captain C A , a Spanish seaman, fort}-!!!© jears old, wis seen June 1, 
192S He w-as referred bj Dr Rudolph Matas The patient complained 
of having frequent blood} stools and severe abdominal cramps This con 
dition started about two months prenousi} He Mas given some ipecac 
He Mas found to be \cr} much undernounshed, Maighing 107i pounds The 
phiaical examination reiealed an asthmatic bronchitis Mhich the patient 
bcliexad Mas of iMcnt} } cars’ duration 

Proctoscopic examination presented a fcM small ulcers in the sigmoid 
The stools contained numerous flagellates of the Chilomastix and Tri 
chomonas species, and Entamoeba histol}tica 

The patient Mas placed at absolute rest on a soft diet in the Touro In 
firmar} He Mas then gixen 3 tablets of stoxarsol each da} for four da)' 
He insisted upon Icaxing the hospitil, but continued the same treatment at 
home until he had rcceixed 25 tablets On June 24, 1925 the patient reporic 
slight “Meakness in the kgs ” Tlic boMxls Ind liccomc con'tipated and 
required mild laxatixes The stools Mere found to be free of an} parasites or 
C}'sts Stoa-irsol Mas then discontinued Tmo Meeks later, Mhile out at 
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sea, dj'sentenc s\mptotns came on rather acuteh Within a few days he 
had de^’eIoped pam in the right upper abdomen and slight rise in tempera- 
ture On his arrival in Honduras a diagnosis of liver abscess aas made 
The total leukocj-te count was 22,000, with 89 per cent neutrophils He was 
given hvpodermtcs of emetin hvdrochlond, 1 gr each dav for twelve days, 
hismuth subnitrate, 1 dram ever\ four hours for tweha davs 

Upon his immediate return to New Orleans the phvsical examination 
showed an enlarged liver, palpable about 2 \ inches below the costal margm 
in the middavicular Ime, with a tender mass the sue of an egg on the lower 
border of the right lobe 

On August 7, 1925 the patient was admitted to the Touro Infirmary 
The temperature was 99° F , total white blood-cell count 10,000, neutrophils 
76 per cent Dr Matas now directed the treatment with the view of pos- 
sible surgical mterference On this da) 1 gram of emetin h) drochlond was 
adnunistered The following dav 2 grains were given The blood-pressure 
was now 112/78, August 9th 1 gram of emetm was injected The mass showed 
some reduction m size. August 10th, two mjections of emetm, 1 gram each, 
were given over a period of twelve hours From August 11th to 21st he had 
1 gram of emetm dail) There was a gradual but definite reduction in the 
size of the abscess The temperature had not gone above 100° F dunng 
the hospital treatment, qumm sulphate, 3 gr , and strych sulph , 1/40 gr , 
were given bj mouth from August 14th to 21st Durmg the following eight 
da>s (from August 21st to 29th) he received injections of emetm 1 gram dailv 
The entire quantitv of emetm administered was 36 grains 

Summaiy. — -Whereas the aboye case represents a complete 
failure of stovarsol to hrmg about complete cure of amebic 
dysentery'-, this patient is presented to you for the interest sur- 
roundmg the dey dopment of, and consequent cure of a comph- 
cating amebic abscess of the hyer Such a comphcation is y ery 
rardy encountered soon after the treatment for djsenterj’^ by 
anj of the known methods The emplo5Tnent of emetin must 
be cardully guarded, for while repeated doses were effectiy e m 
a non-operatiy e attempt to combat the abscess in this particular 
case serious poisomng may result rather unexpectedly 

One IS justified judging from current reports, m the use of 
stoyarsol in the treatment of amebic dysentery- I do beheye, 
how ey er that our patients should be in a state of phj sical rest 
and mamtaimng a non-imtatmg diet Should this preparation, 
which is so easily admimstcred and unobjectionable to the pa- 
tient, fail to completdy cure the case as determined bj repeated 
examinations of the bowel and fcccs the rather strenuous and 
disagreeable ipecec metliods should be tned 
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BISMUTH IN THE TREATMENT OF VISCERAL SYPHILIS 

The ■work of Sazerac and Levaditi^ in demonstrating the 
spirochetiadal effect of bismuth has added another and it is 
hoped a useful drug to the list of remedies already employed m 
the treatment of syphilis Smce 1922 numerous mvesUgators, 
particularly m Europe, have reported their results "with this 
drug, and almost without exception they are very enthusiastic 
regarding its antiluetic properbes 

Soluble and insoluble bismuth salts have been employed but 
it IS generally conceded that the msoluble salts are preferable 
because of the lessened toxicity, slower rate of absorption, and 
continuation of the effect of the drug over a relativdy long penod 
of time Two preparations, potassium bismuth tartrate "With 
butyn and bismuth sahcylate, have been employed by me 
Admimstration has generally been at weekly mtervals, for twelve 
doses, gl^ en deep in the gluteal muscles 

Reports are to be found in the hterature of the use of bismuth 
m all stages of syphilis The acbon of the drug, however, ap- 
pears to be so slon that it would seem mad\n5able to use it in 
anj but the later stages of the disease, unless it be as a supple- 
ment to a course of arsphenamin The main field of usefulness 
of bismuth and its salts appears to be m the later stages of the 
disease, parbcularly m those cases presenbng e\ndence of ^'ls- 
ceral m^ olvement Especially does it seem to be of value where 
there is in\ oh ement of the central nerv ous system and in cardio- 
vascular sypliilis, the latter group of cases bemg considered very 
poor nsks for the admimstrabon of arsphenamm It is also 
claimed that bismuth will frequently bring about a negabve 

>173 
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Wasscrmann in patients who liavc been Wassermann-fast for 
arsphcnamin and mercurj 'J he cases lierc presented ha\c been 
selected to demonstrate its usefulness m anotlier fonn of ms 
ceral sjphiiis, namely, where there is imohcment of the h\cr, 
which organ is jiarticularly susceptible to the to\ic elTccts of 
arsphenamin hour cases from my scries are here presented 
3 of liver disease (2 having a hepatitis and 1 a gumma) and 1 
case complicated by an apparently severe kidney in\ oh ement 
On theoretic grounds, at least, the 3 eases with In er im oh c 
ment should be well suited for the administration of bismuth 
The fourth case is being presented because of tlie good results, 
in spite of the fact that a damaged kidney is consideied by some 
a contraindication to Uie use of this drug 

Casi I — n P , a colored (mulatto) female, aged fifteen war^, prc'inlfd 
herself at the clinic on April 6, 1925 becaiisi. of a \l11owii1i color to the skm 
and eyes and aco dark urine She had been sick for two week* I'xaiii 
ination show-ed a marked icteric tint to the skin, sclerotica, and mucous intni 
brane of the soft palate Thtre was a diffuse macular eruption o\cr the skm 
of whole body Cpitrocliliar lymphatics wen. distinctly enlarged Was'er 
mann reaction was strongly positnc Urine showaid a large amount of bile, 
albumin 2 per cent No urobilin 

Van den Dergh test of li\cr function Indirect reaction, 21 iiniti Direct 
reaction (prompt), 17 5 units, siiggcstiae of Ixith tosic iiid ob«tructi\a: 
jaundice 

Red and aehitc blood cell count slioa\a:d nothing of note 
Treatment wns begun with bismuth, no other medication liting cm 
ploeed Potassium bismuth tartrate with biityii was .iilministircd at weekly 
intcra'als for fiw doses, after which bismuth sahcelate, siiiiil irly adiiiiiiistercd, 
was giaen for six doses A total of cleeeii injections of bismuth wen gi'iu, 
the patient failing to return for the twelfth dose Clinical iniproeeiiieiit was 
noted after the third injection Jaundice Ijccame less marked, the urine 
contained less bile, and the macular crui>tion was not so iironouneed In 
addition to this, the patient licgan to feel airy wall May 20th, followini; 
the sixth injection of bismuth, the Wasscrmaiin was strongly positni. hut 
othenaise then ans great improaeinent I he urine was free of bili aw 
nlbiiinm, jaundice aaas aery slight, and the avin den IJeigh test was Indirecl, 

1 6 units Direct (prompt), 1 S units 

\t the time of ncciaiiig the ileaenlh injection the piticnt was chniri ' 
aaell She failed to return for the last injection and, consequently, no Mui a 
of the blood was made at this time 

This patient aaas neat seen on ScptemlKr 30tli, approximatela t tree 
months after the list dosi of bismuth At this time she felt and hm “ 
Well, except that tin re w-is an injection of the right eae due to an intcrstitn 
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kenibtis, no doubt of luetic ongm There was no evidence of jaundice and 
the ran den Bergh test showed no retention of bile-pig^ents The Wasser- 
mann at this time was weaU\ positive 

Case II — C T, a colored female, aged thirtj-two jears, came to the 
dime Mai 11, 1925 complaining of weakness, fever, chills, and loss m weight 
She was thin, emaciated, and apparentli very sick. The phiaical findings 
were negatna eveept for an enlarged liver which presented a large, firm, and 
painless mass about the center of its free maigm There was no jaundice 
The unne contained no bile, urobilin, or albumin, and the van den Bergh test 
of liver function was negative for retamed biie-pigments The blood showad 
a moderate secondary anemia Wassermann test was stronglj positna 

Bismuth salicilate was admmistered at weekly mtenals for twahe 
doses Clmical improvement was noted earlj and the patient steadilj gamed 
in weight and began to feel exceptionally wall Upon completion of the bis- 
muth administrations there had been a gam m weight of at least 15 pounds, 
if not more, the patient was m excellent spirits, and the enlarged liver and 
tumor mass ^mma) ware no longer palpable Followmg the last injection 
of bismuth the Wassermann reaction was strongly positive 

Case III — B , a colored female, aged about thirtj-five >aars, came to 
the clmic on June 8, 1925 complammg of being "sick all ovar," wnth pains 
and aches ovar whole bod> The pains ware worse at night and had been 
present for about one year Nausea was beconung a frequent svmptom 
There was no vamiting Recently she had noticed her eyes becoming v ellow 
There was a history of two miscarriages and no other pregnanev 

The phvsical exammation showad a moderate icterus of sclerse and soft 
palate There was a small perforation about center of soft palate Heart 
rate was accelerated, but apparently otherwise normal The livar edge 
could be felt about 1 inch below costal margm and was sensibva to pressure 
m epigastrium No adenopathies ware noted Unne showad a large amount 
of bile Urobilin and albumin ware also present 

\ an den Bergh test of liver function Indirect, 15 units Direct, biphasic, 
indicating both a toxic and an obstructive condition 

The blood showed a total leukocyte count of 10,500 with 80 per cent of 
neutrophils Wassermann test was negative upon three separate exam- 
inations 

Regardless of the repeatedly negative Wassermann and the moderate 
Icukocvtosis, it IS felt that a diagnosis of syphilis and syphilitic hepatitis is 
justified for the followmg reasons Pams of a year’s duration, worse at night, 
perforation of the soft palate, two iniscamages, no other pregnancy , results 
of treatment 

Bismuth salicvlatc was administered at weekly intervals, a total of 
seven injections being given As wath the prevnous cases, improvement was 
prompt The jaundice rapidly disappeared, there was no bile m the unne, 
the pains and aches completely subsided, and she began to feel and look wall 
Mter administration of the seventh injection the patient failed to return for 
further treatment 
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Case IV — H H , a colored female, aged sixteen years, was found to 
have, m addition to a strongly positn’e Wassermann, c\idence of severe 
kidne\ m\ol\ement The urine contained 6J per cent of albumin and 
there were many granular casts present Aside from this there was little of 
note in her physical findings 

She was given deep injections of potassium bismuth tartrate iiitli biitjn, 
a total of five being administered at weekly intenwls After the fifth do-Ki 
the Wasse'-mann was negative, the urine no longer showed albumin or ci<!ts, 
and the patient was clinicall> well She failed to return for continuation of 
her treatment 


Discussion — ^Perhaps the most stnking feature about these 
cases IS the marked clmical improvement, both objective and 
subjective, becoming noticeable about the time of the third 
bismuth injection and conhnmng throughout the course of 
treatment The patients felt very much improved and all out- 
ward evidence of disease disappeared 

The effect upon the Wassermann reaction, howe\ er, has not 
been so pronounced Of the 3 patients showing strongly 
positive Wassermann at the beginning of treatment, 1 became 
negative after fiv e doses of bismuth, one was weakly positive 
three months after the last dose, and one was strongly positive 
immediately following the twelfth injection That the disease 
in one case at least w'as only arrested is further attested by the 
fact that she later developed an interstitial keratitis 

It seems very evndent that bismuth has spirocheticidal 
properties, but it remains for time and extended clinical observ a- 
tion to relegate it to its proper place in relation to arsphenamin 
and mercuiy in the treatment of syphilis 

Those who have studied the action of the bismuth salts, both 
evpenmentally and chmcally, are, almost witliout exception, 
quite enthusiastic about them, and all seem agreed that thiy are 
much more effectiv e than mercury and only sbghtly less so than 
salv arsan, but because of its slow rate of absorption its employ- 
ment in early q-phihs is apparently much less desirable tlian 
salv arsan, where a rapid spirochetiadal action is desired 

Hopkins,* working with different bismuth salts, says “The 
V alues found for these bismuth preparations are far higher than 
any recorded estimations for arsenical or mercunal drugs tested 
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m rabbits They are stnctly comparable to tests of msoluble 
mercury compounds and leave no doubt that bismuth is far more 
effective than mercury under experimental conditions The re- 
sults are suffiaent, however, to commce one that bismuth is, 
experimentally, a highly effective antisjTphihtic agent.” Grund® 
claims “Its supenont}’- over mercury, both m its spirochebadal 
and serologic a^ects is plainly e\udent jMihan m this regard 
places it midwa}' between the arsemcals and mercury, and com- 
pares the therapeutic activity of axsphenamin, bismuth, and 
mercury m the foUowmg maimer The therapeutic activitj’^ of 
arspbenamm is represented by the figure 10, that of bismuth 7, 
and that of mercury by the figure 4 ” Grund,® howex er, quotes 
Greer and Muscbietti as follows “Though possessing a definite 
curati\e action on ^edfic lesions, bismuth could not replace 
the arsemcals or mercurials at present m use ” 

The effect of bismuth upon the Wassermann reaction depends 
largely upon the type of case and the preparation used and mode 
of administration In the cases here reported, 2 out of 3 had a 
positive Wassermaim following treatment. There are several 
possibihties to be considered m this regard Were the inten als 
between mjections too long? Was suffiaent bismuth admm- 
istered’ In Case 11, should several weeks have been allowed to 
elapse after the last dose of bismuth before the Wassermann re- 
action was made’ 

Dr J H hlusser (personal commumcation) beheves that bad 
the bismuth been administered twice weekly instead of once a 
week, it would ha^e been more effective m reducmg a positiv’e 
to a negativ e Wassermann On the other hand, it is claimed by 
some that because of the slow absorption of bismuth the Wasser- 
mann does not become negative until some time has elapsed 
after admmistration of the drug Lehner and Radnai’ report a 
senes of cases m which the Wassermann reactions were all stronglj' 
positiv e at end of course, but all became negativ e a month after 
treatment In tabulating 122 courses of bismuth given to pa- 
tients mth positiv e Wassermaim reactions Hopkms® found that 
“a negativ e test was obtamed m 38, or 31 per cent, of the cases 
In onlv 1 of the cases nhidi were stronglj positive and m 6 
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weakh positi\e before treatment were persistent ncgati\c re- 
actions obtained ” 

One of tlie most stnkmg effects of bismutli treatment at 
times is Its ability to produce a negative Wassennann in caces 
vhich lia\e resisted saharsan and mercurj In 2 out of 3 of 
our cases, lioneier, which were IVassermann-fast to arsplicna- 
min, bismutli failed to alter tlie reaction 

That bismutli is \cry slowly absorbed after deep mu<;cular 
injection is \ crj beautifuUj' illustrated by Bcinhauer and Jacob,* 
vho present radiograpliic photographs showing bismutli m the 
gluteal muscles weeks after its injection, and m one case bismutli 
sahcjlate was still present mne weeks after administration 

In discussing the slow absoipbon of bismuth LeiadiU, 
Nicolau and Sclioen® assert “Insoluble bismutli salt, injected 
intramuscular!} , is retained in the muscle tissue for montlis and 
is onl} slow!} liberated Because of gradual ehmination of 
bismuth the kidneys are not mjured Minimal quantities of 
bismutli sufBce to destroy spirochetes ” Hopkins" is of the 
opinion that “there seems little reason for crowding with large 
doses we get excellent results witli relatiieh small amounts" 

That bismuth has toxic properties seems to be w ell established, 
tiiough none ha\ c been noted in my cases, probably due to the 
relatiiel} long interial between doses I did, however, see 
seicral patients who dc\ eloped gluteal abscesses following m- 
jections of potassium bismuth tartrate witli butjii Because of 
this bismuth salicjlatc was substituted, and, aside from occa- 
sional soreness at site of injection, tlicre have been no further 
untoward sjinptoms 

Vanous local and sjstemic toxic sjinploms ha\c been re- 
ported The\ \ar} from mild stomatitis and gingintis to sc- 
\ere gastro-mtestinal manifestations complicated bj nephritis 
not unlike mercurial poisoning Perhaps the most frequent 
condition encountered is a black line along the margin of the 
gums Ordinanl} tlie appearance of this line is not of great 
significance, but Grund* behcies that pigmentation plus foul 
breath should warrant immediate cessation of treatment 
Most auUiors report \ arMng degrees of kidne} damage, but all 
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seem agreed that the injuij’- is seldom permanent and generallj 
subsides with cessation of treatment. 

It will be noted m Case W of this senes that the patient had 
eiidence of marked kidney mvohement which subsided under 
bismuth therap)- 

It seems that with judiaous administration there is not much 
likelihood of severe tome sjTnptoms, and by some the bismuth 
preparations are considered the least tome of the qiirocheticides 
The total dosage for an^' one course of bismuth is from 2 to 
2§ to 3 gm given over a penod of eight to tweh e weeks, each 
dose equahng from 01 to 0 2 gm It probably will be found 
necessaiy or adiusable to repeat the course of bismuth once and 
possibly twice, with mter\*als of from two to four months be- 
tween each course 

Summary — In the bismuth preparations we undoubted!}' 
ha\e agents with pronounced spirocheticidal action If all 
statements concermng their effectiieness are true, they are al- 
most as \ aluable as arsphenamm, they are less tome than mer- 
cur}', and their effect is contmued oi er a greater penod of tone 
than either If the many reports are only partlj true we still 
hai e a useful adjimct to arsphenamm and mercuri' m combat- 
mg s}*phihs 

In the ti'pe of cases here reported its usefulness appears to 
be 1 eiy great, if not as a permanentl} curatii e agent, at least as 
a prelumnar} to the administration of arsphenamm and mer- 
curi W%en it is borne m mind that arsphenamm frequently 
exerts its tome effects upon the In er, e\ en to the pomt of pro- 
duang jaundice, it can readilv be seen that bismuth is a useful 
addition to the therapx of such conditions 
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AINHUM (DACTYLOLYSIS SPONTANEA) 

I D , a well-developed negro male, thirty-five j'ears of age, came to the 
dime to have his small toe amputated Three jears ago he expenenced a 
burning and itching sensation on the small toe of the left foot The inside 
became tender, but without swelling, inflammation, or pam 

Two months ago patient noticed a small fissure at the interphalangeal 
articulation It surrounded the toe and became graduall> deeper until it 
had almost amputated the digit It had become so inflamed that it mter- 
fered with his locomotion Inflammation and pain appeared durmg the latter 
penod of the disease 

Definition — Ainhiim , an Atncan word meaning “to saw ofr,” 
also called “dactylolysis spontanea,” is a semitropical and 
tropical disease of great chroma^, usuallj occurring m the 
dark-^nned people It is confined with rare exception to the 
male It is characterized bj spontaneous amputation of the 
fifth toe, mth mvoh ement, in some cases, of the fourth It is 
a disease of sjmmetry, amputating correspondmg members of 
each extremity , usualh the foot -A. constnetmg band, or hne 
of demarcation, gradually forms at the proximal mterphalangeal 
jomt, usually of the fifth toe, deepening its furrow until com- 
plete amputation occurs This is often the onl> eiadence of 
the disease, and is pathognomomc In some cases pam is an 
earh symptom and continues throughout the disease - 

Etiology — ^Manj etiologies haie been proposed, none of 
whicli are satisfactory That it is due to imtation, coupled 
ivith an indi\idual or raaal predisposition, seems to pacify us, 
but this IS far from the solution 

1 A lesion of leprosy Zambaco Pacha ‘ 

2 Caused by injuries to the toes by chiggers (S penetrans) 

Wellman - 



3 Trophoneurosis Matas 

4 A circumscnbed sclerode 

5 A congenital spontaneou! 

6 Hereditj Duhnng ® 

7 Constncting fibrous tissu 

8 Sj’phihs 

9 The wearing of toe rings, 

10 Infection Castellani “ 
Pathology — ^The lesions repoi 
ckening of the derma, espeai 




Fig 213— Ainhum A longitudinal section through the amputitcd 

portion of the small toe The upper margin shows the area of the discisc 
Note the im\”ird growth of the epithelium w Inch forms the constricting bin 
The dark area is the remains of bone 

skin becomes dry, thick, and tough o\ erlj ing tlie diseased area, 
the blood-vessel walls thicken, and the bone becomes partial!} 
or completely absorbed There is a cicatricial formation in the 
tissues mvolved, a deposition of fat, and a strangulation necrosis 
occurs distal to the constricting band 

Laboratory — ^Blood Wassermann negative 
Urine negatia e 
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Aad-fast stains 'were made of tissue sections, but no aad- 
fast bacilli were found Le\aditi’s stams were also made, but 
the} re\ealed no spirochetes Pathologic sections of tissue 
showed the charactenstic epithelial down gro-wth, absorption of 
the tenmnal phalanx, thickenmg of the blood-vessel waDs, and 
fatty degeneration 

Roentgeiirray Report — ^Plantar \uew — complete absence of the 
distal phalanx of the small toe 

Symptomatology. — ^It usually begms as a depression, or fur- 
row, at the mtemal and inferior surface of the root of the small 



Fig 214 — Ainhum Longitudinal section of the amputated toe a, 
Thickening of epithelium, forming constnctmg band b, line of amputation, 
c, remains of bone, d, fat, e, conn Red epithelium 


toe In the early stages this condition is attended by pain in 
some cases,- and m others it is completely absent The suclus, 
beneath which is a fibrous constricting band, gradually' deepens, 
produdng characteristic tissue changes, t c, down growth of 
epithelium, endarteritis, fatty degeneration, hypertrophy- of the 
sweat-glands, and absorption of the bone Late m the disease 
the toe may ulcerate and pam is a promment ^mptom It 
may be confined to one small toe, or both, and m some cases 
attacks the fourth, and m rare cases the fingers may be m\ olved 
There is no constitutional condition accompanymg the disease in 
tlie majonly of cases 
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Differential Diagnosis — ^Raynaud’s disease Paronychia 
Lqirosy 

RajTiaud’s disease is painful and effects most often the upper 
extremities Paronychia is inflammatory throughout, amhum 
IS not The trophic lesions of mutilatmg leprosy are foimd on 
an}-- toe or finger, usually on the dorsal side, and other mani- 
festations, past or present, are almost mvanably present ’’ 
Prognosis — ^The prognosis is good as to life, but the effected 
member is amputated m from two to ten years The disease 
may be arrested at this stage, or it may contmue until it has am- 
putated several toes of each foot 

Treatment — ^Ih the early stages, if the constnctmg band is 
incised transversely, the affection may be arrested The mcision 
is made to the penosteum It is usually made on the lower sur- 
face through the band, but some prefer to make the mosion on 
the opposite side When the disorder is of long duration, am- 
putation of the toe is the only recourse ® 

Comment — ^The bacillus of Hansen has been foimd m every 
tissue of the body except the muscles, and has a speaal pre- 
dilection for the skin ® 

Constant mjuiy to the toe over a long penod of tune, pro- 
du' mg an epithehal thickenmg, or keratosis, is generally agreed 
to be one of the causative factors 

A tissue response to mjury m the negro by keloid formation 
has been mentioned bj some 

Congenital amputation caused by constnctmg ammotic 
filaments durmg fetal life is not confined to the fifth toe, 
but may amputate any member Amhum is not a congemtal 
disease 

Heredity cannot be established m all cases * 

Syphilis has very httle climcal and no laboratory evidence 
to support it 

The weanng of toe rmp, strmgs, etc , may m some cases be 
partially responsible, but rings are more often worn on the fingers, 
and they are the digits less often affected 

The wnter also agrees with Matas, that it is a trophoneurosis, 
the cause of which is not plam 
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Conclusioiis — Ainhum is a condition in whidi the etiologic 
factor IS sbll obscure, and because it is confined almost entirely 
to the black races there must be, besides constant imtation, 
some inherent factor which predisposes to the disease 
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THE SCHICK TEST ON STUDENTS 


I THOUGHT it might be of interest to 3 ou to know the results 
of the Schick test as apphed to medical students to determme 
their immumtj so that they would be able to make rounds m 
the diphtheria wards 

Ei^tj-four senior medical students, 1 hospital mtem, and 
4 nurses were gi\ en the test In each case 0 2 c c of to-on solu- 
tion contaimng 1/50 minimum lethal dose of toxm n as mjected 
mtradermalh on the flexor surface of the n^t forearm Con- 
trols were made m eier}* case bj* mjecting mto the left arm the 
same amount of the same toxm nhich had been heated to 75° C 
for fifteen mmutes This kills the toxm, but does not destroy 
the protein and does not pre\ ent the so-called protem reaction 
which may be confused with the specific reaction if the mdiiidual 
was sensiti\e 

Reactions are best read on the fourth daj’ m order to dif- 
ferentiate true from pseudoreactions A positiie reaction is 
shown b} a shaiplj’ defined area of redness measuimg from 1 to 
2 cm , which usually appears at the site of the mjecbon m from 
twenty-four to fortj -eight hours, but may be delated until 
sixtj hours The reaction mcrcases m mtensity durmg the first 
three or four dajs, reaches its hei^t on the fourth day, persists 
for SCI eral w eeks, and on fadmg graduall} gii es place to a brown- 
ish pigmentation with superfiaal scahng 

A positii e Schick test means that the mdiiidual’s blood does 
not contain 1/30 of a umt of antitoxm per cubic centimeter, 
which amount has been determmed to be suffiaent antibodies 
to protect agamst the disease On the contran, a negabve 
Schick test is eiidence that the blood contains the required 
amount of antitoxm and that the mdmdual is not susceptible 
to diphthena 

The Schick test, as >ou know, was brought forward bj Dr 
B Schick* m 1913 while workmg m the Pediatnc Clinic of the 
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University of Vienna under the direction of Prof C von Pir- 
quet The puipose of the test is to determine those who are 
susceptible to diphthena and those who are not m any gnen 
group 

Of the 89 persons tested, 76, or 85 4 per cent , gave negative 
reactions and 13, or 14 6 per cent, gave positive Schick reac- 
tions 

Immunization — ^Four of the students who gave positive 
Schick reactions were immunized with 0 1 lethal plus dose* of 
the toxm-antitoxm mixture given by subcutaneous mjecbons 
everj' five or six days for three doses Each mjection consisted 
of a 1 c c dilution contammg the 0 1 lethal plus dose of the 
toxm-antitoxm mixture About three months later the same 
students were Schick tested agam and all gave negative reac- 
tions This would mdicate that the required amount of immime 
bodies was present m the blood produced by active immuniza- 
tion 

Reaction — One student, after receivmg the second dose of 
immunizmg serum, developed rather severe constitutional symp- 
toms He was m bed for three days with ngor and a fever of 
103° F The unne was exammed and found negative excqit 
for a febrile albummuna The third dose was not given m this 
case His immumty was not tested agam 

A student who suffers with hay-fever eiqienenced an ex- 
acerbation of his condition for a period of a week after the Schid. 
test was apphed 

There were 4 students who gave protem reactions It is 
noteworthy that one of these had had horse-serum three years 
before 

The mtem on the service gave a strongly positive Schick re- 
action, but was not immunized He made cultures, swabbed 
diphtheria throats, did tracheotonues, often havmg children 
cough and sneeze m his face, but he did not contract the dis- 
ease 

Summary — 1 Of 84 medical students, 1 mtem and 4 nurses, 
89 persons m all, 13, or 14 6 per cent , gave positive Schick re- 
actions, 76, or 85 4 per cent., gave negative reactions 
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2 A hay-fever sufferer e: 5 )erienced a return of his condition 
after the Schick, test was made, which was negative 

3 Out of 4 persons nmnunized with the standard (Park’s) 
to\m-antitoxin mixture, 1 suffered a severe reaction followmg 
the second dose Therefore no larger dose than the 0 1 lethal 
plus dose should be employed 

_4 Three persons who were positive when first tested, and 
who were immunized, gave negative Schick reactions when tested 
about three months later 
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Chabity Hospital 


SICBXE-CELL Al^EMIA 

While sicLle-cell anemia is not a new disease and is also rela- 
ti\ elj frequent, 3 et I feel that it is rare enou^ to justify show- 
ing a patient that has onlj recently come mto the Chantj Hos- 
pital of New Orleans The case is also mterestmg because 
cbnically there was present some external signs that bore strong 
eiudence of tertiaiy sj’phihs and chrome a alvular heart disease 
and was onlj diagnosed by a routme blood exainmation 

Sickle-cell anemia seems to be a disease peculiar to the negro 
race and has for its chief characteristic a pecuhar sickle- or cres- 
cent-shape formation of the red blood-cells and a blood-picture 
in a great n aj analogous to that of pemiaous or pnmaiy anemia 
Indeed, it appears to be one form of this disease with familial 
and raaal charactenstics In some cases — the so-called latent 
ones — the onh thin g found is the eiy throcA'tic abnormality, 
while in others there is, m addition, recurrent paroxjsms of 
prostration, pams m jomts and extremities some palpitation 
of the heart, and a more or less tendency to ciironic leg ulcer 
Since the first report of a case bj Hemck m 1910 there ha\ e 
been relativeh few cases ated Huck and Sa denstricker, how- 
CAcr tlunk the disease fairlj common, as m Noa ember, 1923 
both had <seen m their chnics about 40 cases The latter states 
that It is prcA alent in ycr of 1 per cent of all negroes examined 
m his clinic In New Orleans La , S Chaille Jamison is the only 
one who has reported cases, and has, up to the present, 2 on 
record It is due to his courtesA that I show this case 

Tom Anderson, a colored nulc, aged twcnt> four \'ears, a resident of 
Plaquemine, La , b> occupation a moss picker, came to the ChanU Hospital 
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on September 8th because of feeling weak and due to the presence of ulcers 
on legs In the admitting room a tentative diagnosis of mitral regurgitation 
was made, and he was admitted to Medical Ward No 14 Soon after ad 
mission he was put on mixed treatment — due to the presence of leg ulcers — 
and another tentative diagnosis of lues was made On the following day, 
whde in search of material for study in class room, I was impressed ivith his 
case as possibly being good material for the study of anemia, and took some 
smears of his blood 

Coniplainl — "Tired, weak feeling Ulcers on my legs ’’ 

Family History — ^Father is living, aged sixty-six Has apparently 
always enjoyed good health, though patient states that he has at times com 
plained of pains in joints and muscles This, however, has not interfered 
with hard manual labor Mother died with "lung trouble ” The age at 
death of mother is unknown to patient, as he was quite young at the time 
Four brothers are living and well All are apparently strong Four sisters 
are living The 3 older ones enjoy good health, but the younger one has 
alwrays been “puny" like the patient Was in Chanty Hospital recently 
on account of "weakness " One sister died at age of tw’cnty'five dunng 
labor Three sisters died in infancy, before the birth of patient Four 
brothers also died in infancy Tbe living members of the family all reside in 
PJaquemwe, and it has not been possible at the present to examine their 
blood 

Fast History — Patient states that he had whooping-cough and mumps 
during early childhood, exact age unknowm During his twelfth year he had 
attacks of chills and fever, which came intermittently over a penod of six 
months Was cured with quinm Measles at the age of sixteen From 
about the age of two years until the age of sixteen he states that he had fre 
quent attacks of "rheumatism ” Had about four such attacks a year, and 
the usual duration was around ten days During these times he had severe 
pains in both the lower and upper extremities, lower portion of back and 
generalized muscle soreness The pains were often so severe that he would 
be unable to walk or to use hands and had to be fed by members of the family 
Since the age of sixteen the "rheumatism" has improved a good deal and the 
attacks have been more transient He has always been considered a "sickly 
child and never able to play much with the other children, as he would tire 
so easily Had mSuenza three years ago No history of epigastric pains or 
indigestion, except a slight attack four weeks ago Has noticed that he per 
spired rather profusely at night Weight for the past five years has been 
around 110 pounds Denies venereal infections 

Present Illness — The present illness is dated as beginning about four 
weeks ago, when ulcers appeared on both ankles and there was an unusual 
amount of weakness, but it seems to have started with early childhood 
For the patient says that he has been "sickly” and weak all of his life and 
has never been able to "pick up any strength " Has never been able to do 
heavy work, or any kind of work when burned When attempting 
ately heavy work, or on being burned, he starts to "tremble all over, an 
has to he dowm until it passes off Headaches are frequent, with attacks 0 
dizziness About every day or so has noticed that his heart ivould beat fast 
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and that he had spells of shortness of breath Several times nhile eatmg his 
gums bled a small amount Pams m botb extremities and back have been 
frequent, but not as severe durmg the past six j-ears as pnor to that 

Four weeks ago he began to have ulcers on legs (one on each ankle) and 
to feel more weak than usual So he deaded to come to the hospital The 
appetite is fairly good, with very little, if any, distress after eatmg Thmks 
he has been having some fever durmg the past month, espeaallj m the after- 
noons Daily evacuation of bowels without the aid of purgatives Urma- 
tion da\, file to six times, night, one to two Unne is generally highly 
colored and there is a slight amount of burning Smokes cigarettes occa- 
sionally No alcohol 

Physical Examtnalton — Reveals a colored male that is poorly nourished 
and developed and appears very anemic The temporal fossse are sunken 
and the zygomatic arches are prominent Age is said to be twenty-four, 
but he appears not over seventeen There is very little growth of beard, no 
hair over sternum and the pubic hair is scant Voice is weak, high pitched 
and somewhat termulous Mentally he seems to be fairly alert Gait is 
somewhat slow and after walking there is marked dyspnea On the external 
aspect of left ankle, yust below the malleolus, there is a shallow ulcer wnth 
“punched-out" edge, sloughmg base, foul odor, and measuring approximately 
4 cm in diameter A similar ulcer is present below the internal malleolus 
of the right leg No edema of the lower extremities or back 

Temperature, 99J' F Pulse 96 Respirations, 20 Weight, 110 pounds 
Scalp, ears, and nose are negative 

Both sclcrm ate of a decidedly greenish-yellow color Lett eye shows 
divergent strabismus Pupils arc equal and react to light and accommoda- 
tion Palpebral conjunctivse very anemic. 

The mucous membranes are very aneimc Tongue is slightly coated 
Teeth arc all present, but badly discolored Two carious molars Slight 
amount of pyxjirhea, with retraction of gums The nght tonsil is adherent 
and atrophied Left tonsil somewhat hypertrophied 

Antenor cervical and both inguinal glands are markedly hypertrophied 
Epitrochlear glands not felt 

Thorax The supraclavncular spaces are depressed No definite lagging 
on deep inspiration Tactile fremitus is absent at the right base posteriorly 
and IS increased ]ust above area of flatness The percussion note is impaired 
at nght apex postenorly and at the nght base there is flatness beginning at the 
level of the tenth dorsal vertebra This area of flatness extends to the nght 
antenor axillary line, where the upper lirrut is at the seventh nb 

In this region the vxiice sounds are distant and occasional mucous and 
crepitant rflles are heard In a small area 2 inches from the tenth dorsal 
vertebra there is heard a definite fnction-rub 

Heart Apex-beat is visible in the fifth interspace, 9 cm from the mid- 
stemal line No thrill is felt Both the nght and left borders of the heart 
are within normal limits A pronounced systolic murmur is heard at the 
apex and increases in intensity as you approach the third left interspace, 
where it is hoard most distinctly Is not transmitted to the left axilla and is 
not affected by posture 
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J lie nbclomcii is slightly proliilicraiit nnd giws tlie impression of ms 
ccroptosis 1 he hwr is p ilpstcd tw>o rmgcrbrcsdths below the costal lionlcr 
SpIcLii IS not felt 

I he gLiiitnIs are iitgiitiv-e i\tept for the presence of a rather long prc|)iiec 

The upper e\ticiiiitics arc ncgntis'c '1 he tibias of both lower c\treiiiilic8 
are proniiiieiit Two tin behind the cMeriial ninllcohis of left foot is a slnllow 
iilcei nlKiiit f cm in dniiicter Just inferior to the internal iiisllcohis of llic 
right foot there is a siiiiilnr ulcer 3 cm in diameter 1 here is no hniitation of 
motion III the joints 

Laboralory I'lndnif’s — Dlood-pictiirc Erj throcytes per c nini 2,200,000 
Ileinoglobin (TnltqMsl), 40 ]icr eciit Color mdc\, 100 Leiikocjtes jxir 
c mill , 2 1,000 Sni.ill moiioiiuclc irs, 20 Luge nionomiclc'irs, 0 Pol> 
ninrphonucicsr neutrophils, 75 nosuiophilb, 5 Dssophils, 0 



Fig 215 — Photoniicnigrsph of blood from esse of sickic-ccll niicnin 

Practically all the cijlhrocytc!. are m elliptic or sickle shapes Pol> 
chromnsia marked (Sec Fig 215 ) No basophilic btipphiig Fifteen nor 
moblasts and iinerocvtes noted while counting 100 leukocytes 
niood Wnsscrmnnn (original and Bass John) iicgatiea: 

Bilirubin (aain ticii Bergli) Reading of 10 units in the indirect reaction 
Blood chemistrj 1 otal noii-protem nitrogen, 37 5 mg tier 100 c c Urea 
nitrogen, 20 mg per 100 c c Creatinm, 1 8 mg per 100 c c 

Fragility test Begmiiing hemolysis it 0 32 ])cr cent sodiiun clilorid nnd 
complete hemolysis at 0 22 jxr cent 

Renal function ([ilicnolsulplioncplithalciii) 50 per eciit after two houre 
Sputum Seaeral eNanunntions failed to re\eal the presence of acid fas 
bacilli . 

Feces No intcstiiinl parisilcs or o\'a found Negatiaa: for occult hloo 
Urine The color was of a deep nntlicr, siiecific graaitj 1 OOS, reaction 
acid, nibmniii iiegatiw, sugar negatiaa., indicati mg'itiaa:, acetone nnd diactUc 
acid ncgati\aj 1 he Giiulin teat for bile wis lugatiw Under the iiiicroscopc 
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no casts were found Onlj a few epithelial cells and an occasional pus-cell 
were present 

Roentgen raj of chest Postero-antenor view of the chest shows hilar 
shadows exaggerated Hazy, faintly mottled mfiltration radiating from the 
upper hilar zone on the right side, probablj pulmonary tuberculosis 

Discussion — ^From the findings in this case and from others 
m the hterature we see that sickle-cell anemia is a disease char- 
acterized by (1) The pecuhar, bizarre, crescent-diaped eiy- 
throQ tes, (2) the fact that it seems confined practically to the 
degro race, and (3) is hereditaiy* 

Sjdenstncker states that his series mcluded ten family 
groups, and m e\ eiy mstance where it was possible to examme 
the blood of relatives a simil ar madence was found 

Otherwise the picture is veiy' much that of a pnmaiy' anemia 
and, as one has shown, also m a great measure that of famihal 
hemolj be icterus 

In the acb\e cases the sj^uptoms are weakness, fabgue, 
djspnea, and palpitabon These are always present, hluscle 
and ]omt pams occur at frequent inter\'als There are frequent 
attacks of nausea and vo mitin g, associated with epigastric and left 
hj-pochrondiac pams, though in this case thej were not present. 
A low-grade fever is generally foimd Leg ulcers are nearlj alwaj s 
presenL The) are prettily demonstrated m this pabent. 

The ph) sical signs are stnkmg The pabent is poorl) nour- 
ished with marked signs of retarded dexelopment The sclerse 
present a greenish jellow, which Aanes with the mdl^ 1 dual case 
The mucous membranes are pale, the tongue markedly palhd 
There is more or less general I)'mphadenoid h)’perplasia The 
heart shows the changes commonly associated with anerma 
The lungs are generally negabxe The li\er is constantl) en- 
larged and the spleen is nexer felt, except in the presence of 
malana The legs show ulcers or scars and often some edema 
The unne alwaxs shows a low specific graxi^', with usually 
traces of albumm and urobilm m small amounts In this pa- 
bent neither albumm nor urobilm were presenL 

The stools show nothmg of importance The gastnc aadit) 
is generall) decreased 
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This patient’s blood shows the usual red cdl sickhng with 
about the average total count and hemoglobin estimation 
Several observers have found that the sickhng markedly in- 
creases in a sealed cover-shp preparation No megaloblasts 
were foimd Basophihc stqiphng is said to be rare The m- 
creased leukocyte count is always present m these cases, the 
count ranging from 20,000 to as high as 60,000 Sevjsral ob- 
servers have found phagocytized erythrocytes m large mono- 
nuclear cdls, but m this case I was not able to demonstrate 
this phenomenon The serum is of a deep yellow color and con- 
tains large amounts of bilirubm In this mstance the mdirect 
van den Sergh readmg was 10, or about twenty times the amount 
found in normal serum The resistance of the erythrocytes m 
hypotomc salt solutions is mcreased 

An effort was made to see if the cause of the sickhng lay m 
the red ceU. itself or m the serum Normal erythrocytes were 
placed m a patient’s serum and the patient’s cells m normal serum 
It was found that the normal cells were not affected m the 
patient’s serum and that his cells remained sickled m normal 
serum So the cause seems to reside m the stroma of the cell 
Itself 

Pathogenesis — ^The condition is probably a famihal and he- 
reditary defect of the spleen and the blood-fomung organs, with 
a resulting change m erythrocytes which prediqioses to hemol- 
ysis and phagocytosis The anemia is the result of excessive 
blood destruction, activated by factors that would be innocuous 
m a normal person The mcreased mdirect van den Bergh read- 
mg that IS present supports this view of a hemolytic process 

In histologic studies the ^leen appears paciked with red 
blood-cells, more m the qiaces of the pulp than m the sinuses 
Fibrosis is also present and large focal deposits of iron-free pig- 
ment The elastic tissues of many of the splemc artenoles gives 
the iron reaction Figment is also present m excess m the hver 
both m the hepatic and Kupfer cells, and can always be found 
in the endothehum of the capillaries of various organs, m the 
coUectmg tubules of the kidneys and m the glomeruh ^ ^ 
The destruction of red blood-cells is most pronounced m ® 
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spleen No iron pigment is fottnd in the bone-marrow. Just 
what the toxin is we do not know 

Treatment — The treatment of these cases, as in the primary 
anemias m general, is notoriously unsatisfactory. Various thin gs 
have been tned, mainly iron and arsenical preparations, rest in 
bed, plenty' of fresh air and sunshine, and frequent small trans- 
fuaons of blood, the latter probably being of more use than 
any thing else tned 

Prognosis — The outlook is bad, the course being gradually 
a downward one, and the curtain is generally rung down by an 
mtercurrent disease It has been stated that these cases rarely 
live beyond the age of thirtj* jears 
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QUmiDIN IN THE TREATMENT OF AURICULAR 
FIBRILLATION 

"The action of quuudin upon auncular fibrillation has now 
been widelj yet (when it’s importance is considered) by no means 
suffiaently m\estigated Smce its mtroduction m 1918 numer- 
ous reports hai e appeared abroad gi'ing the results m cases now 
numbeimg hundreds Perhaps this great enthusiasm on the 
part of the mtemist m the use of quinidm m these cases of 
auncular fibnllation uas to be expected because of the mtense 
dramatic changes mduced m the cardiac medianism bj* this 
drug Houeier, the adiTsabihtj of a general use of this new 
remedj m this most mterestmg of heart affections is still unde- 
teimmed, though its benefiaal effect m some cases is bejond 
question 

It IS m> intention to discuss bnefli- the adnsabditx of its 
general use and, besides, to gii e to the reader, m a concise man- 
ner, the general behefs of the nature of auncular fibrillation and 
tlie conclusions drawn as to the benefits dem ed from qumidm 
therapeutics in this condition 

Histoncal — ^Although qumidm as a drug bad been knovm 
for mam jears, our knowledge of its real action on the fibnllat- 
mg heart dates back to the description furmshed us by Frey, 
pubhshed for the first time m 1918 “Follow mg a clue from 
Wenckebach, Fre\ made an extensile study of the effects of 
larious anchona dcmatiies on the cardiac mechanism of 
laboralori amnials, pnnapallj the dog After much experi- 
mentation he found, that of all the emebona dem atii es, quin- 
idm had a most efficient action in rcstonng to normal rhythm 
a heart that had prei lously been irregular 
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Following Ujc lead of Frey many workers have since invcsll- 
gftled and studied the action of quinidin. We might briefly 
summarise Uic results of all Uiis work by saying tliat Frey's 
findings have been completely corroborated. Among tlic most 
influential workers in Uiis field might be mentioned Lewis® and 
his co-workers,® Madvenzic,® Clark-ICcnnedy,® John Hay,* 
II M Korns,® Viko, Marvin, and White.* 

Notwithstanding the fact that mucli study, botli c.\pcrl- 
mental and clinical, has been done \viUi quinidm, its employ- 
ment in eases of auricular fibiillation has been done witli a great 
deal of hesitancy in many of our best American clinics I’crlmps 
tins might be attiibuted to Uic fact tliat digitalis has stood tlie 
test of many years and is in a laigc number of eases entirely ade- 
quate. On tlie otlier hand, the explanation might be found in 
tlic fact tliat undue stress has been laid by some writers with 
clinical experience with the drug upon the small percentage of 
fatalities that have occurred during its administration, a per- 
centage apparently no greater tlian tliat which occurs m any un- 
selectcd series of cases of auricular fibrillation irrespective of 
treatment 

Nature of Auricular Fibrillation — ^Before entering further 
into the discussion of quinidin and its action perhaps it would 
be well to stop here and briefly consider tlic nature of auricular 
fibrillation This cannot be better c.\plaincd tlian in tlic c,\- 
ccllcnt description given by Kmiuiucl,® which is ns follows 
“Auricular fibrillation is a functional disorticr of rhythm aris- 
ing in n heart tliat was previously contracting with an orderly 
regular rhytlim known ns sinus rhytlim Nonnally the healthy 
adult heart contracts some 70 to 80 times per minute, in response 
to impulses generated and discharged at n regular rate These 
impulses arise in the pace-maker of tlic heart — the sino-auriculnr 
node, n small collection of fibrous tissue m which are minicrous 
spccinli/cd muscle-fibers, some nerve-cells, and some nerve- 
libers, it IS situated in tlic right nuiiclc, near Uic opening of Uic 
superior vena cava, and Uic vagal and sympaUieUc nerve trunks 
arc connected wiUi it. Wlicn auiicular fibrillation occurs Uic 
function of Uie pace-maker remains in abeyance, and its r6Ic 
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is taTrpn up by the musde-fibers of the auricular walls These 
fibers have heretofore onlj’^ been accustomed to conduct unpulses 
from the pace-maker to the ^ entrides 'VWth the onset of auncu- 
lar fibrillation they assume a new function and generate some 
400, 500, or 600 impulses per mmute 

“In auricular fibnilation, then, these impulses replace the 70 
to 80 unpulses formerly generated by the i^edalized fibers of 
the pace-maker, thqr are conveyed by the aunculoventricular 
bundle to the ventndes, which cannot re^ond to so large a 
number of unpulses, but do respond to many of them, albeit in 
a disorderly fashion, thus the ventricular contractions follow 
one another at irregular inter\'als and are of varying force. 
Consequent!)', when auncular fibrillation occurs, a pulse pre- 
viously regular in force and rhythm becomes totally irregular m 
both respects, becomes, in fact, the characteristic and generally 
rapid pulse of auricular fibrillation ” 

Action of Quuudm on Fibnllatmg Auncle — Havmg con- 
sidered the mechanism of auncular fibrillation, we will now 
bnefly consider the mode of action of quimdin in this condition 
Much has been wntten on this subject by many authors Many 
theones ha\e been evolved explaining this action, but most of 
these have failed of recognition and acceptance because their 
falseness was proved by laboratory experimentation 

Of all the theories advanced m explanation of this phenom- 
enon, the one by Lewis® and his co-workers,® notably Drur)' and 
Ihescu, and Wedd, has found most general acceptance Accord- 
ing to this theory the effect of quuudm upon the fibnilating 
auncle may be stated as follows “That it brings about a length- 
ening of the refractor)' penod m the auricle, that it slows con- 
duction m the auncle, that it has a paralyzmg action upon the 
I'agi, and that it has a direct action upon the junctional tissues " 
Up till the present tune no definite experimental evidence has 
been advanced to di^rov'e these conclusions On the other 
hand, the above findmgs have been substantiated by the ex- 
perimental work of many mvestigators Foremost among these 
latter rmght be mentioned Korns,® who published m 1922 a 
most complete report of the results of veiy careful expenmenta- 
vou 9—76 
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tion upon the dog’s and the guinea-pig’s heart, together with a 
report of his vast clinical ejqienence with quinidm 

The Routine Use of Quinidm Proper Selection of Cases 
Indications and Contraindications — ^From the statements made 
in the foregomg paragraphs m regard to the action of quuiidm 
upon the fibnllatuig heart, it would appear that its routine use 
in any or all cases would be proper Such was the opimon ar- 
nved at by practically the entire medical profession followmg 
the first reports of Frey and his successors, and, as is usually 
the case when a new drug is employed by many not wholly in- 
formed as to Its physiology and pharmacology and ineiqienenced 
m its proper use, it was not very long before reports of failures 
and fatalities filled the hterature This decision m favor of its 
general use has smce been contradicted by the sad expenences 
of many who made it only too hastily and unwisely, and it is 
to be said most emphatically that it should not be routmely em- 
ployed m treatmg every person suffermg from auncular fibnlla- 
tion 

Koms“ m 1922 was one of the first to warn us that the m- 
dications for the use of qmmdm and digitalis were entuely 
separate and clearly defined Wntmg of his chnical eiqienence 
with the drug, Levy^* states, “that m only about 50 per cent of 
unselected cases’’ is it possible to restore normal rhythm Like- 
wise Fraser^* adds a most emphatic note of wammg of the “un- 
pleasant and dangerous” effects capable of bemg produced by 
qumidm if employed haphazardly And so it goes throughout 
all that has been wntten on this subject, no matter m what 
language, this wammg agamst its general use We might go 
further and make the statement, and feel that we are entirely 
correct, that practically all authonties are agreed on this one 
phase of the subject 

Smce quinidm has its proper place in the therapeutics of 
auncular fibrillation, our next step, then, is to consider when 
and under what circumstances should the drug be used In 
other words, our problem now is that of proper selection of cases 
for qumidm therapy The solution of this problem is not an 
easy matter and is made more difficult because it takes mto con- 
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sideration the personal equation Although indications and con- 
traindications for the use of quinidin have, on the whole, been 
worked out, still the final decision as to its use depends on the 
indmdual rlmirian and his abihtj' to dlsco^ er present m each 
case those phj sical signs which either indicate or contraindicate 
its use 

As stated before, it is most difficult to choose any number of 
cases of auricular fibrillation m which a bnlhant therapeutic 
effect maj' be antiapated However, it is much less difficult to 
exclude those cases showmg other signs, the presence of which, 
expenence has shown, makes success with qiiinidin therapj* un- 
hkel) 

Vanous cntena have been ad\ anced for the selection of those 
cases most likelj* to be benefited by qmnidm The followmg are 
the chief ones universally agreed upon by the best authorities 

1 Cases which show the presence of a good myocardium 
that is with little or no cardiac hypertrophy 

2 Cases which show httle or no signs of heart failure, or m 
which the symiptoms of heart failure dear up promptly' after 
treatment is instituted 

3 Cases wherem the fibrillation is of recent onset and es- 
peaally if of short duration 

4 Cases i\hich show no senous \ah’ular damage to tlie 
heart 

Besides the abo^ e mdications, it has been dearly shonm that 
quinidm is of little -v alue m restormg to normal rhy thm those 
cases of auricular fibrillation of thy rotoxic ongm, as m hyper- 
thyroidism unless the acti\e thymtoxic factor is first treated 
and elumnated 

Likewise m cases iihere the causatiie factor of the fibrilla- 
tion IS a somewhat similar actii e agent, as in rheumatism and m 
rare cases of malana, this causatiie agent must be fimt done 
away with before we can expect any' stabile action from the use 
of quinidm 

In explammg his method of selection of cases Emanuel® 
writes as follows “In selecting cases for quimdin therapy I 
hai c based my selection entirely on the response of the patient 
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to digitalis Given a case suffering from cardiac failure with 
auricular fibrillation, the patient is treated m the routine man- 
ner bj' rest and digitalis, with purgatives, etc If (as m the vast 
majonty of cases) the patient responds well to treatment, we 
may deduce that auncular fibrillation is the cause of the heart 
failure, m these cases quimdm should be used, for if we can change 
the rhythm w'e cure the heart failure If, however, there is no 
satisfactory improvement m the patient’s state m spite of the 
lowermg of the ventncular rate to withm normal limits, then the 
cardiac failure is due not to auricular fibrillation, but to a i\om- 
out heart muscle This only occurs m a small number of cases, 
and m these guimdin ^ould not be used 

White is of the opmion that any chronic fibrillation of one 
year or more standing is a contraindication to the use of quim- 
dm, because 

1 Any return to normal rhy thm is of short duration 

2 The danger of embolism, arising from a clot formed m the 
aunde dunng fibrillation, is mcreased 

3 Respiratory paralj'sis more likely 

4 Sudden death'® has resulted, the cause of w hich is unknown, 
but possibly due to ventncular fibrillation 

Method of Treatment Mode of Admimstration. Dosage — 
Followmg the introduction of quimdm many chmdans began to 
disagree with the method of treatment and dosage recommended 
by Frey m his early artides, so that after a tune there were many 
confiictmg behefs as to the best methods and aosage to be em- 
ployed However, after much chmcal obsen’’ation, most of 
these difficulties have been ehmmated, and at the present time 
there is a more or less general plan of treatment usually pur- 
sued A great deal of credit for this is due the English school of 
dimcians, and espeaally those groups of workers headed by 
Lewis and Mackenzie 

To explain the general plan of treatment usually adopted 
Parkinson and Nicholl are quoted “The sulphate of qumito 
is used and given as a powder m gelatm capsules, each contam- 
mg 5 grams Prelmunaiy doses of 5 and 10 grams were given 
on the first and second day of treatment respectively, lest there 
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should be anj’’ idios 3 mcra^ toward the drug It was then in- 
creased to 15, 20, 30, and 40 grams daily imtil the change in 
rhjthm (if any) occurred The daily amount was given in 
divided doses— c g , 30 gr. as 10 gr. three tunes a day When 
normal rhjthm was restored the dose was gradually reduced 
until 5 grams were taken twice or thnce daily ” 

Dangerous Effects of Drug — ^It must alwaj's be borne in 
mmd that qumidm is not a cardiac tome, but rather a cardiac^ 
poison, therefore when it is used the patient should be watched 
carefully for any signs or sj-mptoms of the toxic effect of the 
drug Briefly these toxic s 3 ’mptoms are headadie, dizziness, 
nausea, vomiting, and urticatial rash Further, it should be re- 
membered that unwise use of the drug m dosage higher than 
already' adMsed is dangerous and migh t easily end in sudden 
death of the patient. Likewise tendency to embolism is more 
likely to occur wifli the use of quimdin, and therefore any case 
gi\’ing a history of prenous occurrence of embolus or any case 
which IS of long duration should better not be treated with 
qumidm 

Discussion — ^In re\*iewing the hterature one is forably im- 
pressed with the fact that all of the recognized authonties m 
carchology stress the futiht\’ and danger of trying to supplant 
(hgi ta hs b) the use of a comparatively new drug like quimdin 
Viko, Mar\Tn, and White® were one of the first to take note 
of thi«; fact, and they employed quimdin in combmation with 
(hgitahs, with most excellent results Smee then all authorities 
have recognized and ha\ e recommended the supplementation of 
digitalis therapy with the use of qumidm m those cases of auncu- 
lar fibrillation m which there are no contrainchcations to the use 
of the latter 

Another important fact, often disregarded, is that there are 
lumtations to the use of quinidm, and unless these are respected 
the chances of success in the use of the drug are necessarily much 
less than if they are recognized and kept m mmd Therefore 
qumidm should not be regarded as a drug for treatmg symptoms 
of cardiac failure, but merely a drug for altering an abnormal 
rh> thm Likewise it must be remembered that whereas qumidm 
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IS capable of restoiing sinus rhythm m auncular fibrillation, it 
cannot prevent its recurrence Therefore its use in an)' case 
depends entirely upon the habihty of the fibrillation to recur 
Because of our lack of knowledge at the present tune this ha- 
bihty cannot be estimated 

Conclusions — 1 Qumidm is capable of restormg normal 
smus rhythm m properly selected cases of auncular fibrillation, 
espeaally if the cause can be successfully treated or has ceased 
to be active 

2 Cases of auncular fibrillation whidi diow eiidence of 
cardiac h)’pertrophy or m which there are extensive lahular 
lesions are not smtable for qumidm treatment 

3 It should be borne m mind always that qumidm is a i ei) 
toxic drug and its use by mexpenenced clmiaans fraught with 
dangers, and perhaps death, to the patient 

4 The use of qumidm m smtable cases of auricular fibrilla- 
tion should be confined to supplementmg the digitalis treatment 
and not m supplantmg it 
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THE NATURE AND TREATMENT OF THE LEUKEMIAS 

Setce October, 1845, -when Hughes Bennett, of Edinborough, 
first descnbed to the medical profession a case of “suppuration 
of the blood with enlargement of the ^leen and liver,” which 
he termed “leukocj themia,” has leukemia been an mterestmg 
and bafflmg study 

Man) and mgenious deAices have been contri\ ed to combat 
this fateful malady Modem concepts ha\ e tom down and dis- 
carded the older theones regarding the leukemias, but the fun- 
damental knowledge of these blood d)scrasias is still lackmg 
Numerous and laned are the theones of leukemia and widely 
divergent are the methods of its treatment Dmmg the past 
two decades, howe\er, certam findmgs ha\e been defimtely 
established which throw considerable light on the nature of the 
leukemic process 

To understand dearlj the most recent de\ elopments m the 
stud) of this malad) and to realize the departure from the ong- 
mal meaning it may be wise to recapitulate the outstandmg 
features in the historj of the patholog) and treatment of this 
intcresUng disease phenomenon The object of this paper be- 
comes, then, to follow in outlme the de\ elopments m the path- 
ologj of this disease, to touch lightly upon its etiologj' and modem 
methods of treatment, and to show its present unsettled state 

Virchow in Noi ember, 1845 first identified the disease as a 
specific disease of the blood-formmg organs, and considered the 
white cells contained in the blood as identical with those re- 
coicrcd from wounds, r c, pus-cells, and named the disease 
“leukemia ’ He beheicd tlie pathognomonic factor was merely 

1307 
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aiiLC of coiisideiablc work fiom Ujc fields of anatomy, cspcdally 
by MaNimow and Sabm, showing Hint tlio licmopoictic system is 
scattered, jmtentiall) at least, tlirougliout tlic whole body and 
especially in the connective tissue about blood-vessels, added 
considerable weight to tins theory, whidi until quite reccntl) 
stood unchallenged as the working basis of piescnt-day classi- 
fications of the blood dyscrnsias That its service ns a nucleus 
upon which to build present-day knowledge has been amply 
made use of is attested by its many modifications ‘ 

Status Ijmiihalicufa and lymphogranulomatosis were (he 
first additions within tliis categorj' to be added to the tabula- 
tion Then a nev group of lymjjhomas and a systematic lyni- 
phosaicomatosis- was added Olliers'* Mould include such skin 
conditions as mycosis fuiigoidcs for reason of a certain amount 
of iiathologic and clinical similarity Wind'* suggests that in 
addition to tins clnssiiication the leukemias be considered as 
piimnrj’ Mhen no contiibutmg causal factor is discernible, and 
all other leukemias as of sccondarj' type 

Such lb our picbcnl understanding, jn M'hich leukemias arc 
considered as consisting of several slates rather than a single 
disease pictuie, and so has been termed "leukemic states " 

It is obvious that throughout these vicissitudes of scientific 
])rogrcss the teiin "leukemia” (white blood) fails to meet all the 
requiicincnls that science demands of it, since m leality tlie blood 
fmdingb aie of only secondary siginricnncc Uehcving the term 
"leukemia” entirely inadequate, Waugh has advanced a new 
cJasbilication® m'iUi a iieM' nomenclature lie believes that tlic 

' MncCitlluin, A 'lexl-ltook of PnllioIoRy, 2d td , \V H Saiindtf!', Pliili , 
102 S, 11 828 

^ICodann, 'J , Ljiiiplintic Lciitcniia — Prmiarj’ Pisemo of I ympliitic 
liii'div, Mitt a (1 mLcl I'liKiiU d t Univ zii 'lokjo, nb Jour Aiur Med. 
Abioi., 1023, 81, 11 SO 

» MiGIasson, 1 I , and I clinnnn, O K , Cominritiw Obscn-itioni on 
Skin M inirc<itniion8 of 1 cnkciiiin'i and Allied roiulitions, 'loxas State Jour 
Mod, 1021, 20, 177 

< Ward, F K , llie 1 eukcmiis, Proc Uo> Sot Mtd , Med. Sect , 101 

7, 120 

•WaiiRli, 1 K, Hip Naliiit and Clissilieatioii of llit I tnkenii'is I*'® 
Cnimdiui Mtd Jour and Kit, 192S, 15, 151 
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vanous pathologic processes of the hemopoietic tissues which 
are of a progressive leukoplastic nature fall naturally into four 
groups, namely. 

1 H 3 rperplaaas 

2 Kataplasias 

3 Dysplasias 

4 Neoplasias 

Each group is further divided histologically mto lymphoid 
or mydoid subgroups accordmg to the branch of the system 
affected Accordmg to the organ affected it may be lymphad- 
emc, henal, or medullaiy, to the blood-picture, aleukemic, 
leukemic, or subleukemic, to pigmentation achloromic or chlor- 
omic, and to rbmrAl nature, acute, subacute, or chrome 

By “hj’perplasia” is understood a process characterized by 
an maease m cell dements which are essentially the same in 
character as the normal In this condition the controllmg mech- 
amsm of leukopoiesis, although senously mterfered with, is not 
irreparably damaged 

The kataplasias indude what is now known as the leukemias 
and condst of a generalized sj'stemic o^ erproduction of cells 
which are of an immature and embryonic character When this 
o\ erproduebon is on the lymphoid side it is a lymphosis, when 
on the myeloid side it is a mydosis If the overproduction tends 
to r emain localized, the tumor mass is described as a h}^erplastic 
lymphosis, or mydosis, but if there is, on the other hand, much 
infiltration and replacement it is sarcoid 

By dysplasias are meant those ^’stemic processes which have 
become so perv'erted and altered from the normal leukopoiesis 
as to be hardly recognizable as such, the controllmg mechanism 
IS not here disturbed, but the hemopoietic tissues themsdves 
undergo progressive alteration The neoplasias consist of a 
local cmanapation of cells, which, m turn, undergo embrjmmc 
proliferation in some giot remo\ ed from the ori ginal focus 
It is daimcd that this dassification permits of a broader 
and truer conception of the so-called leukemias \Miether or 
not It will meet with general acceptance and withstand the test 
of time remains for the future to tdl Although m a measure 
artifiaal this dassification seems logical 
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Szflard^ believes the seat of the pathologic process to be m 
the circulatng cells which have an increased f ragili ty The 
increased fragdity permits of rapid cell destruction, this throws 
an increased demand upon the Jeukopoietic tissues, which, in 
turn, imdergo compensatory hypertrophy and hyperfuncbon, 
thus givmg nse to the charactenstic tissue appearance 

Of the etiology of the leukemias httle is known The etiology 
has been vanoudy ascribed as bemg due to nervous influence, 
protem dismtegration, endocrme dysfunction, tone conditions, 
speafle infections, and new growths of the leukopoietic tissues 
Much can be said against and but httle m favor of most of these 
theories Certam pathologists^ consider that the leukemias are 
new growths of the blood-forming organs, but the pendulum 
of popular opmion seems to swmg m the direction of the specific 
infection theory ® Vanous observers* beheve it to be a trans- 
nussible infection, and others^ claim to have isolated the caus- 
ative organism These finding s are in keepmg with the dimcal 
observation that frequently leukenua® or leukemic-hke reac- 
tions’ occur with or m assoaation with septic processes m the 
body 

Heredity, race, age, sex, trauma, altitude, and mental and 
physical states are advanced as factors m the devdopment of 
leukemia The relation to pregnancy is mterestmg, conception 


^ Szilard, Aleukemic Myeloses, Deutsch Arch f Uin Med , 1924, 144, 
ab Jour Amer Med Assoa, 1924, 83, 649 

* MacCallum, W G , A Text-boob of Pathology, 2d ed , W B Saunders, 
Phila , 1920, p S27 

* Ward, F , The Infective Theory of Acute Leukemia, Bnt Jour Child 
Dis , 1917, 14, 10 

* Sellards, A W , and Baetjer, E A , The Ginical Significance of the 
Irregular Distribution of Vanous Cells and Parasites in the Blood stream and 
the Production of Abortive Leukemic Changes and of Splenomegaly m the 
Macacus Rhesus, Bull Johns Hopkins Hosp , 1918, 29, 135 

' Inaba, I , and Ohoski, S , A New Microbody Found m the Blood m 
Case of Myelogenous Leukeima and the Efificacy of Arsphenamm on the 
Disease, Amer Jour Dis Child , 1918, 16, 1 

* Greene, C L , The Leukemias, Practice of Medicme, Tice, W F Pnor 

Co , Hagerstown, Md , vol 6, 833 . 

* Musser, J H , Jr , Unusual Types of Leukeima, Medical Clinics o 
North Amenca, 1923, 6, 939 
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is rare during the course of the disease The disease may 
begin durmg pregnancy and progress rapidly to a fatal termi- 
nation. 

Leukemia has a ivide distribution m the animal kingdom 
In the spontaneous form it is frequently found m the common 
fowl, to a lesser extent m the dog, swme, and mice, and but 
rarely m the ox Experimental forms have been produced 
with relative ease m a considerably wider range of animals, 
and m the contmuation of these investigations much important 
data will doubtless be forthcoming 

In human bemgs leukemia shows a marked preference for the 
male sex, the madence^ for all leukenuas bemg m round numbers 
3 1 Each of the three forms of leukemia has a definite age of 
election - 

The majonty of cases of chronic myelogenous leukemia occur 
between the ages of twenty-five and forty-five years Chrome 
lymphatic leukemia occurs later and shows its majonty of cases 
between the ages of forty-five and sixty In acute leukemia, 
on the other hand, there is a deaded preference for ages below 
twenty-five, and m this penod the maximum inadence is the 
first fi^ e years, f allin g sharply m the next five, but nsmg to the 
second maximum between the years of fifteen and twenty 

The inadence of leukemia in children is considerably higher 
than was formerty beheved Mj^eloid leukenua is rare before 
the sixth 3'ear, but there are several carefully studied cases of 
myelogenous leukemia m infants Enox desenbes a case of 
acute myelogenous leukemia m a mne-month infant, and Fisek^ 
reports the same condition m an infant fourteen months of age 
Opitz^ recently reports a case of acute myelogenous leukemia in 

> Minot, Buckman, and Isaacs, Chronic Myelogenous Leukemia, Age 
Incidence, Duration, and Benefit Denved from Irradiation, Jour Amer. 
Med Assoc., 1924, 82, 1489 

* Ward, G , TTie Infectn-c Theory of Acute Leukemia, Bnt Jour Child 
Dis , 1917, 14, 20 

* Pisck, G R., Acute Myelogenous Leukemia in an Infant, .Arch Pediat., 
1916, 28, 93S 

*Opitz, J , Acute Myelosis in Infants, Med Klin , 1924, 20, 891, ab 
jour Amer Med Asroc., 1024, S3, 568 



X2I4 


MORELL W MTrxF.T; 


a three-month infant, which is seemingly the yoimgest case on 
record 

Although the leukemic condition shows a shaip fall in ina- 
dence after the age of sixty, occasional cases have been reported 
in elderly people Pinehs reports a case of acute leukenua in 
a man seventy-three years old, and Ordway and Gorham have 
observed chrome myelogenous leukemia m a woman seventy- 
five years old 

The therapeutic measures m use for the treatment of leukemia 
were largely symptomatic and directed against the assoaated 
anemia until relatively recent years, when it was discovered 
empincally that certam agents have a more or less specific 
effect in reduang the greatly increased number of white blood- 
cells Modem treatment, therefore, is directed not only toward 
the assoaated anemia, but toward the leukemia itself 

Drugs used in treatmg the anemia are arsemc m the form 
of Fowler’s solution, cacodylate of soda or of iron, and the 
arsphenamin preparations The injection of whole, defibimated 
or citrated blood, iron m its various forms, red bone-marrow, 
and colloidal metals have been advocated 

Of the measures directed toward the destruction of the 
increased white blood-cells, benzol, splenectomy, Roentgen 
ray, radium, thonum, and vanous other radio-active prepara- 
tions have been used to mduce remissions in the chrome type 
of the disease The acute form is apparently not influenced by 
any treatment Both the lymphatic and myelogenous forms 
respond alike to whatever form of treatment is directed against 
them 

Santassen m 1897 first noticed the reduction of the total 
leukocyte count, with a correspondmg reduction of reds in the 
orculation of persons usmg benzol m a bicyde factory In 1910 
it was confirmed by Selhng^ that benzol has a leukotosic action 
This action suggested its use m leukemia, and Koranyi made 
its first practical apphcation m 1912, with a marked reduction 
in the blood-picture The reports of sudden death to patients 

* Selling, L , A Preliminary Report of Some Cases of Purpura 
rhagica Due to Benzol Poisoning, Bull Johns Hopkins Hosp i 1910, 21, 
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using it, its marked toxic effect, and the disagreeable sjTnptoms 
arisin g from its admimstration preclude its use in general prac- 
tice, except in t^e absence of radium or Roentgen ray Its 
greatest field of usefulness bes ■with the chrome m 5 'eloid form 
Recently ben^’lbenzoate,^ a benzol denx’ative, mth much less 
toxaly than benzol, has been suggested m the treatment of 
these cases 

Splenectomy was first performed by Bryant in 1866 The 
mortahty rate is tremendous if the splenectomj" is performed 
durmg a period of splenomegaly Treatment of leukemia by 
splenectomj*- in conjunction with irradiation has been reported 
successful at the llayo Chnic 

Roentgen-ray therapy was first practised m the manage- 
ment of leukemia by Seim m 1903 The emanations have a 
clearly useful field of action m the treatment of the leukemias 
Absolute cure cannot be obtamed, but deeded remissions with 
temporary improvement occur Irradiation® has no detectable 
efi^ect on prolonging the duration of either form of the disease, 
but irradiation properly administered undoubtedly benefits 
symptomatically patients with the chrome form, and the chronic 
myelogenous more than the chrome lymphatic McAlpm and 
Sanger* in a recent survey of a number of cases venfy these 
findmgs, and further show the basal metabohsm and hemoglobin 
content of the blood to be rehable prognostic means 

Renon, Degrais, and associates made application of radium 
o\ er the spleen m cases of leukemia as early as 1910, with bene- 
fiaal results Smee then numerous cases have been reported, 
and in particular by the French authors, with benefiaal results 

‘ Haughwout, F G , L>mphatic Leukemia, New York Med Jour , 1919, 
110, 180 

*Giffin, H Z, SpIcnectom\ rollowjng Radium Treatment for M\-elo- 
c\-tic Leukemia, Med Rec., 1918, 94, 1020 

• Minot, G B , and Isaacs, R., Lymphatic Leukemia, Age Incidence, 
Duration, and Benefit Den\-cd from Irradiation, Boston Med and Surg 
Jour , 1924, 190, 1 

* McAlpin, K. R., and Sanger, B K , Blood Counts and Basal Aletab- 
ohsm of Leukemias Under Roentgen Raj Treatment, Amcr Jour Med Sa . 
1924, 167, 29 
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Ordway^ reports a case resistant to both Roentgen ray and 
benzol completely amenable to radium, and suggests alternating 
doses of radium, Roentgen rays, and benzol^ Giffin® has ob- 
served favorable remissions with a seeming increase m the 
length of hfe A summary of 25 cases® seems to indicate radium 
to be of value m all chronic cases, but to be used with caution, 
if at all, m acute cases Irwin® reports the results of radiuih 
therapy to be more certain and with a tendency to longer re- 
missions than Roentgen ray 

Of the radio-active salts, thonum X entertains a consider- 
able amount of popularity at present for reason of the relative 
ease in'obtaimng accurate dosage Considerable symptomatic 
improvement has been noted m all cases under treatment in the 
Pans Hospital up to the present writing Marked improvement 
in the s)nnptomatology and tie associated anemia, togedier 
with lengthemng of life, is also said to occur 

In recapitulation, the following inferences may be drawn 

(1) The occurrence of embryonic leukocytes in the blood- 
stream IS the pathognomonic factor of leukemia 

(2) The leukemias are generalized affections mamfesUng 
themselves by chmcally involving one type of white cell 

(3) The etiology of the leukemias is unknown 

(4) The assoaation of the leukemias with specific infec- 
tions and their experimental transmission in laboratory amraals 
favors the infective theory 

(5) The madence of leukemia is three times greater in 
males than in females, and each type of leukemia has defimte 
age periods 


* Ordway, T , Remissions m Leukemia Produced by Radium m Cases 
Completely Resistant to Roentgen Ray and Benaol Treatment, Boston Med 
and Surg Jour , 1917, 176, 490 

* Giflin, H Z , Observations on the Treatment of Myelocytic Leukemia 
by Radium, Boston Med and Surg Jour, 1917, 177, 686 

* Schemer, B F , and Maltick, W L , Radiation Therapy m Treatment 
of Leukemias Summarized from a Senes of 2S Cases, Amer Jour Roentgen , 
**’ 24 . 12.126 

* Irvm, E L , Leukemia, with Observations m the Treatment and 1 mu 
mgs, New Orleans Med and Surg Jour , 1923, 75, 367 
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(6) The present dasdfication of leukemias unsuccessfully 
endeavors to restram a dynamic disease process withia or- 
cum^ect bound^nes, and the recently suggested classification 
permits of a broader understanding of the leukemic process 
than does the dassification now in use 

(7) Roentgen ray, radium, and some radio-active salts reheve 
symptoms and promote a sense of wdl-being, but do not ap- 
preaabty lengthen the duration of life or cure the disease 
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LIVER FUNCTION AIJD LIVER FUNCTION TESTING 

In the last few years considerable work has been done on 
functional tests of the bver Recently Rosenthal^ has intro- 
duced a new method based on the abihty of the bver to remo^ e 
phenoltetrachloxphthalem from the blood-stream m a given 
length of time This test has more or less supplanted other 
bver function tests, or at least it can be taken as a standard 
of companson for the other tests 

The selection for the best method for determining bver and 
biliaiy tract function is at present an important problem, as 
testified to bj' current medical bterature It is my purpose to 
consider the various ways and means of determining bver func- 
tion and endeavor to amve at some defimte conclusion as to the 
respectn e value of the vanous functional tests of this organ 
It is thought that through fimctional procedures and follow- 
ing the deielopment of refined methods for studjung bver 
function much progress will be made as to diagnosmg, treating, 
and estimating the amoimt of b\ er pathology fairly early m the 
disease, and also to study the course of a disease and to tdl the 
benefit derived from therapeutic measures directed toward the 
cure of the condition present demandmg attention 

The lii cr is the largest single organ m the body and one of the 
most important, as its function is not only necessarj’ for a condi- 
tion of health, but for a continuation of bfe itself Dr William J 
Mayo," on speaking of the ntal importance of bi er function, saj’s 
**The bier was recognized even by anaents as the king of 
organs, standing as a builcr, on the one hand, between the 
general orculatoij' ^stem and the gastro-intestinal tract, and, 
on the other hand, between the general circulation and the 
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spleen, whigh filters from the blood micro-organisms and toms 
that it IS unable to destroy, sendmg them to the hver through 
the portal circulation for destruction and detoxication The 
hver detoxicates chemical poisons, such as chloroform, phos- 
phorous, and arsemc, as wdl as biochemical poisons produced 
withm the body Yet for many reasons we know httle con- 
cenung the functions of early pathologic conditions of the 
hver Its concealed situation prevents us from accurate means 
from without of early diagnosis Its power to regenerate mjured 
cdls IS not equaled by any other organ of the body, and its 
enormous margm of safety prevents us from knowmg just what 
IS taking place m the earher stages of hepatic diseases, and the 
apalhng nature of the pathologic changes when they are suffiaent 
to enable physical demonstration has made the hver an organ 
of mystery and conjecture I venture to predict that the next 
few years will bring forth productive research demonstratmg 
that the causes of many of the changes m the so-called vital 
organs which lead to death do not primarily ongmate in the 
nervous q^stem, heart, lungs, or kidnqrs, but are the result of 
hepatic insuffiaent purification of the blood, thus making pos- 
sible much soimd prophylaxis 

“The functions of the hver are (1) Defense against Invasion 
of the body by micro-organisms and the detoxication of the toxic 
products brought to the hver by the portal circulation, (2) fat 
metabolism, (3) protein metabohsm, (4) carbohydrate metab- 
ohsm, and (5) bile fimction ” 

Howell* says, m speakmg of the hver 

“Its frmctions are manifold, but m the long run thq? depend 
upon the properties of the hver cells which constitute the an- 
atomic and phj^ologic umt of the organ, although there is 
histologic evidence that some of the endothehal cells of the 
capillanes of the liver have marked phagocytic properties, an 
it IS possible that their activity may play a contributory p^^ 
m some of the functions of the liver, for example, in the e- 
struction of the red coipusdes that precedes the formation o 
bile-pigments The hver cells are seemmgly uniform m struc- 
ture throughout the whole substance of the hver The physi 
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ology of the hver cdls falls naturally into two parts — one treat- 
ing of the formation, composition, and ph 3 rsiologic significance 
of bile, and the othCT dealing with the metabolic changes pro- 
duced m the mixed blood of the portal vem and the hepatic 
artery as it flows through the lobules In this latter division 
the mam phenomena to be studied are the function of urea and 
the formation and significance of glycogen, but it cannot be 
doubted that the hver possesses other rmportaint metabohc 
funcbons which at present are imperfectly understood, such, 
for example, as its rdation of fibnnogen and antithrombm ” 
Boucart ^eaks of puerperal infection and msuffiaency of the 
hver He considers the hver of vast importance m combating 
infection, and says that hver function lags because of madequate 
blood supply 

Hess,® abroad, and Napoleon, of Boston, emphasize the pro- 
tecting r61e played by ^e hver in a decompensating heart 
by taking up a large amount of blood during venous engorgement 
hlarm and hlagath,® of the Mayo Foundation, have studied 
the effect of total hver extirpation, and also the effect of pan- 
createctomy along with the hver function m rdation to the 
carbohydrate metabohsm 

H Rogers speaks of function of glycogen and the value of 
carbohydrate in operative cases 

Tests — Phenoltetrachlorphthalem The tests for hver func- 
tion are almost as numerous as the drugs that have been used 
m the treatment of tuberculosis These tests are directed at the 
xanous hver fimctions and then run on mto the purdy arbitrary 
tests for dye excretion Various dyes have been used, such as 
azorubin S, methylene-blue, indigocarmin, rose bengal, Congo 
red, phenoltetrachlorphthalem, and bromsulphthalem, but the 
one most experimented with in this country has been phenol- 
tctrachloiphthalcm It was studied by Abd and Rowntree® in 
1909 as a subcutaneous purgatl^e 

The most \ aluable accurate method of measurmg the func- 
tional intcgnty of the li\er arc those based on the abihty of the 
h\er to withdraw phenoltetrachlorphthalem from the blood- 
stream after intra\enous injection It has been said that as 
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phenolsulphoneplithalan, a water-soluble product, is excreted 
by the kiduQ^s, so phenoltetrachlorphtlialein, a fat-soluble 
substance, is excreted by the hver ® Excretion depends on two 
factors open drainage and a normal secreting cell 

There are several different methods that have been tned 
in regard to this one dye (phenoltetrachlorphthalein), but before 
discussing those we will consider a bnef history of hver function 
tests with this dye 

In 1909 Abel and Rowntree® determmed that phenoltetra- 
chlorphthalein IS excreted almost entirely by the hver and when 
injected intrax enously is non-to\ic Rowntree, Hurwatz, and 
Bloomfield," and 'WTupple, Mason, and Pughthal® in 1913 con- 
ducted experiments shoivmg that the dye could be recovered 
m the stools and that the excretion was in proportion to the 
amount of liver pathologj’’ This method was later found to be 
too cumbersome, time consummg, and maccurate In 1914 
Krumbhaar,® summarizing the status of hver funcbon tests, 
stated that no single test was yet satisfactory, but that the 
tetrachlor test of Rowntree looked the most proimsing In 
1916 McNeil*® improved the previous methods by inserting 
a duodenal tube into the duodenum before injection of the dye, 
and m 1921 Aaron, Beck, and Schneiders** modified the techmc 
and introduced a stable preparation of the dye and estimated 
the phenoltetrachloiphthdem elimination m the bile In 1922 
P F Williams*^ showed constant results in pathologic cases 
Deakin and Graliam*® concluded that phenoltetrachlorphtha- 
lein IS not a satisfactory substance to use in a liver functional 
test based on the quantitative estimation of its output in the 
bile They stated that there are too many factors to prevent a 
complete collection of bile through the duodenal tube 

Working along similar Imes, Piersol and Bockus** draw more 
favorable conclusions as to the xmlue of the test 

In 1922 Rosenthal did some ongmal work and developed 
and improxed the phenoltetrachlorphthalem test, in which he 
attempted to detemime the amount of dye the hver would not 
excrete, m other words, how much was retained m the blood- 
plasma He injected S mg per kilo of body v eight, after 
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having •withdra^-n 8 c-c of blood for preparation of a colon- 
metric standard (1 c.c of the dye solution equaled 50 mg of 
the disodium salt), and found that this dosage was removed 
from the blood-stream very rapidly, in normal hvers 2 to 60 
per cent, was found present in the blood-plasma fifteen mmutes 
after mjection, and practically complete disappearance of the 
dj e took place in forty to sixty minutes 

The technic of determining these percentages is to allow the 
blood withdrawn at the qiedfied inter\'als to stand and cool 
for one hour, and centrifuge to remo\ e the clear serum, and this 
tested for the dye remainmg m it. 

It is estimated that the blood-plasma contams 10 mg of 
d) e (as a result of the injection of 5 mg per kilo body weight) 
per 100 c c , and on this basis colonmetnc standards are made 
Three drops of 5 per cent, sodium hjdroxid are added to the 
standards and the serum to be tested to brmg out the color fuUj 
Then, by amph matching the colors with the naked ej'e, a 
suffiaent degree of accuracj’ as to the percentage m the blood- 
plasma IS obtained Readmgs are taken at certam specified 
mteri als, namely, fifteen mmutes, one hour, two hours, or e\ en 
longer A graft can be drawn to ATsuahze the results 

In h\ er disease a high percentage of the dj-e is found m the 
blood-plasma for manj hours He concludes that the test gi\ es 
an index of the total amount of functioning h^ er tissue and that 
clmical results have borne out experimental work No dye vas 
found m the urme m normal cases, whereas m cases of hepatic 
disease from traces to 4 to 6 per cent, were found m the urme, 
but the amount m the urme did not parallel the amount retamed 
in the blood No imtoward effects were noted except that 
transitorj mduration of the vem wall at the sight of the injec- 
tion was frequent, and in some cases localized thrombosis was 
present for se\ eral daj s 

Based on a large amount of clinical work, there is no founda- 
tion to bchc\e tliat phenoltetrachlorphthalem m proper doses 
will damage the h\er, and also it seems chemically impossible 
on a basis of the halogen content. 

Some authors** ha\e noticed dull pain in the region of the 
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liver after injections of the dj^e, also they have noticed the throm- 
bo^ and have suggested smaller injections to o\ercome this 
It might be noted here that Ottenberg and Abramson” 
imdertook some work to prove the upper safe limits of dos- 
age of phenoltetrachloiphthaldn and tetrabromphenolphthalein 
Results were practically the same with the two dyes Fifteen 
rabbits and 7 dogs were used Doses of 0 1 gm (S per cent solu- 
tion) per kilo body wei^t produced no symptoms or lesions 
except m one rabbit, and the substances mjected did not appear 
m the unne Doses of 0 2 gm per kilo produced some weakness 
and the substances were usually present m the urme Lesions 
m the hver were minimal or absent Doses from 0 3 to 0 4 gm 
per kilo made the aniTnals very sick at once Necropsies showed 
extensive degeneration of the hver lobules Lesions were also 
present m the kidneys and spleens Doses of from 0 4 to 0 5 
gm per kilo killed the rabbits at once or withm fifteen minutes, 
with acute convulsive symptoms 

It will be noted that doses needed to produce severe sjnnp- 
toms and hver lesions were enormously larger than those used 
m the phenoltetrachloiphthalem test for hver function 

Rosenfield and Schneider” beheve strongly m the phenol- 
tetrachlorphthalem test for function in pregnancy and the toxe- 
mias of pregnancy They beheve that the test will serve greatly 
as an mdex to treatment m the toxemias of pregnancy 

Some observations on the phenoltetrachloiphthalem test of 
liver function (duodenal tube method) are as follows ” 



Tnitml tune 

Maximmn ililea 

Cases. 

(mmutes) 

sity (miaates) 

1 (a) Syphiloma (mtra-abdonunal) 

IS 

18 

(6) After-treatment 

13 

18 

2 Hepatic syphilis 

43 

43 

3 Chronic nephntis 

10 

14 

4 Chronic appendicitis (operated) 

18 

20 

5 Chronic cholecystitis 

19 

23 

6 Chronic cholangitis 


26 

7 Cholelithiasis (operated) 

17 

20 

8 Chronic biliary infection (jaundice) 


31 

9 Hanot’s cirrhosis 

Nooe in 2} hours 

10 Sprue 

12— 

12 

11 Pellagra 

None in li hours 

12 Chronic cholecystitis 

IS 
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Piersol and Bockus^^ did some work u^g the duodenal tube 
method, and in almost all cases their results were confirmed by 
the Rosenthal method 

1. Cancer of stomach Very sh^t retention 

2 Cancer of esophagus Yei}* shght retention 

3 Syphilis and arsphenamm therapy Shght dysfunction, 
moderate m one case 

4 Chrome cholecj stits Veiy moderate retention 

5 Diabetes Shght disturbance of function 

6 Arsphenamm jaundice Marked retention 

7 Hj'pertrophic cirrhosis Marked retention 

8 Metastatic caremoma Marked retention 

These authors also give the rqiort on 23 cases showing 
erudence dimcally of hver disease The test coinaded in all 
except 2 cases 

In cases of complete obstruction of the duct with jaundice 
almost complete retention of the d>e was found 

They experimented with rabbits and found that 12 per cent 
of h\er tissue had been removed before there was a delation 
from the nonnal excretion 

Other authors have found most severe damage of function in 
cases of arsphenamm and catarrhal jaundice Shght impairment 
m 90 per cent of patients with secondaiy sj'philis and cutaneous 
eruptions, moderate functional impairment was present in 7 
cases of hepatic carcinoma, and moderate to mild impairment in 
12 or 13 cases of cirrhosis 

Ottenberg, Rosenfeld, and Goldsmith” state that 5 per cent 
of the dje m one-hour specimens is su^iaous and S per cent 
defimteh mdicates h\ er d) sfunction 

General Value m Diagnosis — Interpretation ef Test as 
Affected by Jaundice — ^E\er3' case that showed distmct jaundice 
from any cause, exceptmg pemiaous anemia and hemoljrric 
icterus, also riiowed some dj e retention and usually about pro- 
portionate to the degree of jaundice 

Positive Value of Test — ^Most hkelj to be of diagnostic use 
m two conditions, namelj, m confirmation of suspected hver 
drrhosis and in detecting hver metastasis of mahgnant nature 
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In cases where there is no obvious dysfunction of Uie liver 
clinically, but tlie diagnosis suggests such, is where tlic liver 
function tests are of importance and a distinct aid to diagnosis, 
as well as a guide to tlierapeutic management 

It IS valuable also in diagnosing whether or not there has been 
any damage to the liver cells and, therefore, in a differential 
diagnosis between certain diseases, tiiat is, in differentiating 
infections and catarrhal jaundice from yellow atrophy Wlicn 
elimination is normal, even though jaundice continues, acute 
yellow atrophy can be ruled out. It is a most valuable aid in 
the toxemias of pregnancy, m drug poisoning it is of possible 
value, and it helps as a guide in treating syphilis by arsphenannn, 
as indicated by the constancy of dysfunction obtained in arsphen- 
amin jaundice It is particularly valuable in cases tliat appear 
to be normal, but really are found not to be, by the test. 

Negative Value of the Test — It has only limited value because 
the liver has sudi an enormous reserve 

Cntena for Ideal Dye — ^Maurer and Gatewood*’ have set 
forth some conditions to be fulfilled for a dye to become ideal for 
a liver function test, namely, it must be non-toxic, it must be a 
crystalloid, its removal from tlie blood-stream must be solely 
by tlie liver, it must remain in tlic blood a sufficient length 
of time for a determination to be made, and its ultimate re- 
moval from the organism must be solely by tlie liver parcndiyma 
cells They did some work with phenoltetrachlorplithalcin, and 
state, that of the five conditions, two are not fulfilled by phenol- 
tetrachloiphtlialcin, that is, it is not a crystalloid and it is not 
removed from the blood-stream solely by tlie liver. 

Bromstilphihaletn—Viosexihsl and Wliite® have recently 
done some work with bromsulphtlialein in testing for liver func- 
tion It is excreted m the bile of normal rabbits to the extent 
of 85 per cent m one hour after its mlravenous injection Nor- 
mally, it is rapidly removed from tlic blood-stream Uirougli the 
activity of the liver cells, since, when the liver is extirpated it is 
retained in the blood-serum almost tn loto during tlic early 
period following its injection These are striking advantages 
over phenoltetrachlorphthalcm, which when similarly injected 
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in rabbits is excreted in the bile to the extent of onl}’’ 5 to 10 
per cent in one hour and which ne\ er reaches high concentration 
in the blood The greater concentrations make it possible to use 
smaller doses, thus domg away with any imtatmg effect on the 
vem wall with thrombosis and possibly sj stemic reactions. 

In normal anim als, bromsulphthalem appears m the urine 
only m traces or not at all Two mg of 5 per cent, solution 
per kilo are used To establish normal \ alues, tests were per- 
formed on 25 patients in -nhom no e\’idence of h\er disease was 
present. Fii e minu tes after mjection an a\ erage of 35 per cent, 
of the dj e was found in the serum Thirty minutes after mjec- 
tion no dj e remained, or so famt a trace as to be msuffiaent for 
colonmetnc detemunation 

In 20 cases of hi er disease studied with the bromsulphthalem 
test, retention of the dye m the blood thirty minutes after its 
injection laned from three to mnet^-nme per cent 

Experimentally and clmicallj bromsulphthalem is more sen- 
siUie to hver impairment than phenoltetrachlorphthalem, but 
whether it will be of greater i alue m detectmg early li\ er disease 
must await further climcal observation 

The authors state that the objection raised by Jilaurer and 
Gatewood are ob-viated by bromsulphthalem, as it is qiecifically 
handled by the In er, it circulates m the blood m a soluble form, 
and it IS non-toxic m the dosage employ ed 

Hcmoclaslic Crists Test — ^Whdal’s'* hemoclasbc crisis test 
ments some discussion here, it is based on proteopexic dysfunc- 
tion The mtroduction of proteose substances mto the blood- 
stream so disturbs the colloidal balance of the blood as to pro- 
duce a reaction of constant character, dependmg on the extent 
of li\ er damage, or mabihty of the hver to perform its normal 
phy siologic action on the digested protem 

Tccltmc — ^Lcukocy te coimt, blood-pressure, pulse rate, coagu- 
lation of blood, and refraction mdex of blood are taken on a 
fastmg stomach The same procedure is repeated every tw enty 
mmutes after ingestion of 200 c c. of milk In cases of liver im- 
pairment there is a drop in the leukocy te count, blood-pressure, 
and pulse rate, hy-percoagulabdity of blood, and decreased re- 
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f ractive index of the blood-serum one or two hours after ingestion 
of the milk. The decrease in leukocyte coimt is very constant 
In normal persons the reaction is reversed, that is, there is a 
leukocytosis, an increased blood-pressure, pulse rate and hy- 
percoagulation of blood, and mcreased refractive index 

The leukocyte count is more constant and easiest to deter- 
nune, therefore espeaal attention ^ould be paid to it There 
were 80 normal cases tried m this connection and not one failed to 
give a leukocytosis However, it must be remembered, as Maunce 
points out, that the leukocytes fluctuate m a very wide range 
-In comparing the hemoclastic crisis test with the phenol- 
tetrachloiphthalem test it was found that results were the 
same in a large number of cases with four exceptions, reasons 
for the exceptions not bemg apparent* However, indications 
pointed to the hemoclastic crisis test as being the more dehcate 
of the two tests m these cases accordmg to the authors Two of 
the cases were Banti’s disease, 1 of amyloid degeneration of the 
hver, and 1 of chronic lead poisonmg There was a small reten- 
tion of dye and a positive hemoclastic reaction m these cases 
Other Liver Ftinclton Tests — Other tests for hver function 
to be considered more or less bnefly are 

S 3 aithesis of urea from mgestion of ammonium salts, takes 
two or three times as long as usual 

Tests with mtramuscular mjections of mdigocarmm have 
obtamed some favor, particularly by Hattiegams of Pans 
Results with methylene-blue have been umversally discouragmg, 
and the test (excretion of methylene-blue m the bile after mges- 
tion of 0 002 gm by mouth) is considered practically useless 
In attempts to detemune hver function the feces and unne 
have been exammed for the presence or absence or stercobihn, 
bihrubm, urobihn, and the biliary salts Determinations have 
been made of the glycogemc and glycolytic functions, the 
proteolytic function, the proteopexic hemoclastic crisis test o 
Widal,*^ and vanous blood exammations 

Hetenyi** detemimed bihrubm m blood and bile and con- 
siders 6 to 20 mg per 100 c c as normal for bile, and up to 2 2 
mg m 199 c c as normal for blood 
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Filinski-® believes that relative nse in the globulin content 
of the blood-serum mzy be a sign of msuffiaenc}’^ of the bver 
Hecht and Noble-^ tested the hver function m children 
They concluded that the galactose test would not give rehable 
results, but the sjmthesis of camphor glycurorac aad was con- 
stant, with pathologic cases givmg low values 

Hess and Havemann-® have used mdigocarmm with com- 
paratively good results, also Widal’s hemodastic test and the 
ingestion of sodium lactate 

M Roch“ devised a test dependent on the hver to transform 
sodium sahcy'late In insuffideniy of the hver, a positive feme 
chlond test with unne consisting of a violet cloudy rmg is ob- 
tamed The salicylate causes the formation of glycuromc aad 
in the hver The findin gs were constant and rehable m 100 
patients 

Biscons and Rouzaud®' stress the importance of blood ex- 
anunation for glucose, cholestenn, and urea. They say choles- 
teremia is to gall-stones what uncaademia is to gout 

It has been found that in drauiage to the liver there is les- 
sened coagulabiht}' of the blood and bleedmg time is longer, 
consequently considerable efforts have been directed along this 
line Positive findings were accompamed by cbolemia, uro- 
bihnuna, cholaluna, and the digestive leukopema of Widal’s 
hemodastic cnsis The abnormal bleedmg tune is a yery early 
and sensitiv e test of hver derangement It returns to normal as 
soon as the hv er functionmg comes to normal agam The hIayos“ 
have reduced thar mortahty figures m cases of obstructive 
jaundice by a careful preoperative preparation of the patient to 
improv e blood coagulability and bleedmg time 

v'an den Bergh® has applied Ehrheh’s diazo reagent® as a 
chemical test for the detection and differentiation of mmute 
amounts of ather the free or the protem-fixed bihrubm m the 
blood-plasma The reagent must be freshly prepared 

One c c of this mature is added to 1 c c of plasma The 
mstant appearance of a bluish-vuolct color, which is maximal m 
ten to thirty' seconds is considered a direct or immediate reac- 
tion The occurrence of a direct reaction indicates free bill- 
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rubm on the blood-plasma, and consequently signifies obstruc- 
tive jaundice A delayed reaction (one in whidi a reddish color 
whidi gradually appears in from one to fifteen minutes) indicates 
impaired liver function 

An indirect reaction is one ui wludi tlie direct test gives no 
color diange, while, after 1 c c of blood-plasma is mixed intli 2 
c c of 96 per cent alcohol and tlie preapitate thromi doim and 
1 c c of tlie dear supernatent fluid treated intli ^ c c of tlie re- 
agent, gives an immediate xuolet-red color The indirect reac- 
tion IS due to tlie liberation by tlie alcohol of protein bound 
bilirubin Tlus signifies a hemolj tic or functional jaundice 

Summary — 1 The functions of tlie liver have been enu- 
merated and tins importance stressed both in norma! and patlio- 
logic conditions 

2 Many functional tests for tlie liver have been devised, and 
a re\new of tliese shows tliem to have followed closely tlie known 
physiologic functions of tlie liver 

3 Tests based on Uie ability of tlie liver to excrete certain 
djes are tlie most important to be considered, and of these 
Rosentlial’s metliod seems to be predominant in importance, 
altliough tliere seems to be many points in fa\or of the other 
tests employed to determine In cr function 

4 A brief historj' of liver function testing, dating back to 
the work of Abel and Rowntree in 1909 downi to tlie present 
time, has been mentioned in connection, considering tlie various 
w'ays in whidi tlie phenoltctrachlorphtlialein has been used, 
dw'elhng somewdiat in detail upon the Rosenthal metliod 

5 Dysfunction has been found in practically all cases of 
liver disease, controls having been run Cases cited in connec- 
tion witli results obtained 

6 The toxicitj' of pheiioltetradilorplithalein has seemed to 
be neghgent in doses employed 

7 The eniploj'ment of tlie phenoltetradilorphtlialem lest 
m pregnancj' and tlic toxemias of pregnancy has been shown to 
be of value 

8 In cases of arsphenamm jaundice and catarrhal jaundice 
marked liver dysfunction was alw ays found Results of a num- 
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ber of different m^ estigators all coinades as regards these two 
conditions particularly 

9 The phenoltetradilorphthalein test is shown to be prac- 
tical in cases of obstructi\ e jaundice in telling when obstruction 
IS rehe\ ed because of prolonged return of li\ er function 

10 General value in diagnosis in regard to value in cases 
assoaated with jaundice, positi\e \*alue, and negative value is 
discussed 

11 Five conditions must be fulfilled for a dye to become 
ideal m testmg for h\ er function Objection has been raised to 
phenoltetrachlorphthalem Bromsulphthalem has been sug- 
gested as a d} eto overcome these objections, and on the whole this 
dj e seems to be more proimsmg than phenoltetrachlorphthalem. 

12 Widal’s hemoclastic crisis test, based on proteopexic 
dysfunction is discussed A. comparison of it with the phenol- 
tetradilorphthalein test gives fa\orable results Indications 
point to it being a sensltl^ e test for detectmg hi er impairment 

13 lan den Bergh’s test is shown to be of lalue A direct 
reaction mdicates obstructiie jaundice A delaied reaction m- 
dicates impaired Iner function An indirect reaction signifies 
a hemolytic jaundice 

Conclusion — Following the deielopment of the \ anous meth- 
ods for determimng the fimctional capacitj of the liver, there 
has been remarkable adiancement made m diagnosing obscure 
conditions of the In er, in following the course of a disease, es- 
timatmg the amount of Iner damage, and m telhng what bene- 
fit has been dem ed from treatment 

The In er is the largest smgle organ in the body, and it is es- 
sential for health and a contmuation of life, as has been said It 
is onlj of late > ears tliat some hght has dawned on its important 
functions It is for these reasons that functional tests of the 
h\er ha\e aroused so much interest, and endeavors ha\e been 
rewarded bj \ aluable dlsco^ enes Howe^ er, by no means ^ould 
the impression be left that the last word has been said m regard 
to Iner function and Iner function testing, because we maj ex- 
pect new methods m testing the funcUonal capacity of the Iner 
as new dlsco^ enes are made concerning its ph> siolog\ 
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CLINIC OF DR ROBERT E BRATTON 


Charity Hosphai, 


ETIOLOGY AND TREATMENT OF SCARLET FEVER 

It is my puipose to attempt to summarize for you the work 
that has been earned out in attempting to arnve at a defimte 
etiologj’^ and specihc treatment of the disease scarlet fever In 
gomg over the hterature I find that a vast amount of work m 
the past few years has been done on this disease along the hnes 
of etiology and treatment Some have worked with the idea 
that it IS caused hy a filtrable virus and some that it was pro- 
tozoal m ongm However, most of the mvestigators seem to 
have had the idea that some stram of streptococcus was respon- 
sible for the disease and have attempted to treat the disease 
vnth an antistreptococcal serum 

Histoncal — ^As earlj as 1895 Mannorek* recognized the fre- 
quenej’ with which the Streptococcus hemolyticus was present 
m the throat secretions from scarlet fev'er patients and mchned 
toward the behef that this organism might be the possible eti- 
ologic factor m the production of the disease Consequently’- he 
prepared an antistreptococcal serum agamst scarlet fever, im- 
munizmg anunals -with polyv'alent strams of Streptococcus 
hemolj ticus from the throat secretions of scarlet fev er patients 
in the acute stages of the disease Unfortunately rlmiral tnals 
with the serum boded ill for its success and it was soon forgotten 
Agam in 1897 we hav e the works of Wdsbecker - He as- 
sumed that persons who had recaitly passed through an attack 
of scarlet fever would have specific antibodies m their blood, 
and if these antibodies were m suffiaent concentration, the serum 
of such blood might be of a curative value when mtroduced into 
patients acutely ill wath the disease, as a result of this, he treated 
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5 cases of scarlet fever TVith blood-serum from convalescents, but 
his results were also disappomtmg 

From 1899 to 1903 scarlet fever cases were treated by the 
mjection of cow-serum by H ber, von Le}’^den, Rupel, and 
Schaez But thqr failed to accomphsh what they had hoped 
for and, due to the failure of these workers to obtam results, 
this form of treatment was dropped for the timp bemg 

In 1903 we see an article by Hektoen,® who correlated the 
results of such works as Pierce, Wnght, Lemamne, Bobes, and 
Roskin, all of whom cultured the blood from scarlet fever pa- 
tients and found the streptococcus to be present m a number of 
cases 

Klem was one of the finst at that tune to describe coca as 
the cause of scarlet fever He found the organism in the blood • 
of 4 cases out of 9 scarlet fever patients 

As a result of the positive findings at this tune, work was 
begun on a serum for this condition Note is made here of 
Merey, who found the streptococcus which he isolated from the 
blood of scarlet fever patients was refractory to an antistrepto- 
coccal serum that was made by Mannorek 

After s umming up the residts of the experiments earned out 
at this penod Hektoen concluded that he was not sure whether 
the streptococcus was the cause or merely the result of secondary 
infection in scarlet fever, as it seemed to be found more fre- 
quently in the more severe and protracted cases of scarlet fever 
m which also developed the dinical signs of a general infection, 
such as jomt infiammations, and streptococa were not found m 
many of the fatal cases of scarlet fever 

In 1905 we have the works of Gabnekensky,^ a Russian 
physiaan, who prepared a streptococcal vacane to be used as 
a prophylactic treatment m scarlet fever He was probably the 
first to advocate the practice of streptococcal i m mu n ization in 
scarlet fever He prepared a vacane from cultures of strepto- 
coca secured at autopsy of scarlet fever patients, and he reports 
some very good results from his works 

Kohner* in 1912 attempted to prove the results obtained by 
Gabnckendry He immunized 350 patients, followmg the tech- 
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me employed by the Russian, but failed to get good results re- 
ported by the Rusdan, and he stated the reports of Gabncken- 
d^y concerning the effiaency of injection of streptococcal vac- 
cme as a pre\'entive of scarlet fever was, on the whole, quite 
comnncing in spite of the fact that he hunsdf had faded to cor- 
roborate the findings He also stated that he beheves a strep- 
tococcal nnmumzation might not only prevent scarlet fever, but 
would probably prevent secondary streptococcal infection 

Weaver, in his article in 1918, also mentioned some results 
of work done m 1912 by Reiss and Jangmono, who treated 12 
cases of scarlet fever by mtravenous injections of 40 to 100 c c 
of com alescent serum, with marked benefit m all cases ThQ' 
drew the blood from convalescent patients about the third week 
and mixed the serum from several cases The next j'ear Hack 
reported from the same chmc the treatment for 22 additional 
patients with one death He noted a prompt fall in the tempera- 
ture and a marked rapid general improvement of patients from 
this method when treated early m the disease He emphasized 
the early treatment 

Also, in 1918 Reiss and Hertz reported still larger senes of 
cases m which the results were most satisfactory In the fall 
of this same year we have the reports from Zmger,® who treated 
15 cases of very severe cases of scarlet fe\ er \nth four deaths, 
using fresh blood from convalescent scarlet fe\'er cases Two 
of these died from septic conditions, and the other 2 who died 
uerc monbund when they were mjected Five cases were of 
the purely toxic tjqie, and the other 6 patients had additional 
septic comphcations The 5 purely toxic cases showed a cntical 
drop m temperature, after which it remained normal or shghtly 
aboxe normal In the 6 remaining cases the drop m tempera- 
ture nas less marked and was followed bj a secondary’’ rise which 
persisted for a number of dajs His treatment was to inject 
75 to 200 c c intramuscularly into these cases 

Weax cr in 1918 earned out his work along the lines of Reiss, 
Jugman, and Zinger He treated 10 cases of scarlet fex'er by 
injecting 25 to 90 c c of conx’alescent serum intramuscularlj 
All of his patients recox cred, although he selected the sickest. 



1236 


ROBERT E BRATTON 


and some of them seemed about hopeless The result he noted 
was a fall m temperature, begmnmg two to four hours after the 
serum was injected, and contmued, its height being reached in 
twelve to twenty-four hours In the purely tone cases the 
temperature fdl nearly to normal and observed httle tendency 
to nse again, but in the cases with septic comphcations the in- 
ifaal fall occurred, but there was a secondaiy nse However, 
there was a general improvement and the fever did not nse 
again to its onginal height, and, on the whole, the disease ap- 
peared to be favorably altered by this serum Dur ing twelve 
to twenty-four hours of the mjection of the serum, more stnkmg 
than the fall of the temperature, was the improvement in the 
general condition of the patient This was most pronounced 
in the purely toxic cases and also veiy poor in the septic ones 
Dehnum subsided, the pulse became slower and improved in 
quahty, and cyanosis disappeared In 2 cases a fall of tempera- 
ture and a general improvement followed the injection of serum, 
but fever rose again and the general condition became worse 
A second injection of serum was followed a rapid improve- 
ment 

He was of the behef that the patients who received serum 
early were most greatly influenced, as his last results were ob- 
tained in cases m the fourth and fifth days of the disease, and 
he beheves that if the serum were given early m all cases some of 
the later sqitic comphcations could be avoided 

His conclusions were that, although scarlet fever usually 
runs a relatively short course and frequently terminated by 
crisis, too much credit must not be given to the serum in all 
cases However, he states that the happy course taken by so 
many cases of severe scarlet fever as have been reported when 
treated with the serum could hardly be due to a comadence 

Schultz-Charlton Reaction — From the reports of Toony and 
Nourse,® we have the results of the works of Schultz and Charlton, 
who m 1918 first observed that intracutaneous mjections of 0 5 
to 1 c c of serum from normal persons or persons convalescent 
from scarlet fever caused a definite blanching of the rash in pa- 
tients with scarlet fever The blanching phenomena occurred 
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Within five or ax hours following the injection and the area 
blanched measured 2 5 to 5 on in chameter Thqr found in a 
senes of 50 tj-pical cas^ of scarlet fever that poative blanching 
was obtained in 44 of them, or 88 per cent , that doubtful re- 
actions occurred in 5, or 10 per cent , and there was no blanchmg 
in 1 or 2 per cent The areas blanched were found to persist 
imtil the general exanthema had faded A few years later Neu- 
man confirmed these obsen ations, and noted that serum with- 
drawn from patients durmg the first four days of an attack of 
scarlet fever did not produce the blanchmg phenomena Hainiss 
found, in a senes of 19 cases tested with convalescent serum, 
that positive blanching reactions ere obtained m 11, or 58 per 
cent At this time Faschen reported the results of a senes of 71 
cases tested with convalescent serum, m which positive blanch- 
ing reactions were obtained in 61, or 87 per cenL 

The following year Schultz examined his earher work and 
likewise confirmed the findings of Neuman He had observed 
positive blanchmg reactions with com'alescent serum m 100 per 
cent of scarlet fever patients tested on the second day of the 
disease, in 78 per cent tested on the third day of the disease, 
and m 70 per cent of 5 cases each tested on the first and fourth 
da> s of the disease Cases tested on the fifth da}' of the disease 
gav e uniformly negative reactions At this tune Tron reported 
the results of 50 cases of scarlet fev er tested with convalescent 
serum in v anous stages of the disease and obsen cd the blanch- 
ing phenomena in only 10, or 21 per cent 

A number of other men at that time tned out the tests with 
v'anous results similar to those listed above In revnewing the 
literature concerning the Schultz-Charlton phenomena one finds 
a diilcrencc of opimon as regards the \ alue of this test On the 
one hand, Neuman is inclined to regard it as a specific chagnostic 
phenomena, while on the other hand, Tron and others considered 
It worthless in the doubtful cases of scarlet fev er 

Toony and Nourse, following the ideas of these men, carried 
out a senes of expenmenls Th^- tested 14 cases of defimte 
scarlet fever at the height of the rash, using the following so- 
lution cpincphnn 1 1000, the slock tvphoid tnple vaccine. 
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physiologic salt solution, horse-serum, and scrum from conva- 
lescent scarlet fever patients of about three weeks’ duration, 1 
c c doses being used They found hero tliat cpineplun pro- 
duced blancliing in all cases The reactions, however, differing 
from that produced witli human scrum in tliat it began in a few 
moments and disappeared m from five to six hours, tlic blanched 
area was mudi paler tlian normal skin, and was surrounded by 
a defimte red margin from 3 to 6 cm wide The blanclimg ob- 
tained ^vltll tlie human scrum appeared m from si\ to eight hours 
and persisted until tlie rash faded The foreign protein in the 
form of stock typhoid vaccine and horse-scrum produced no 
typical blanclimg, altliough tlicre were tlirce instances of horse- 
serum mjeebons in wlucli ratlier indefinite disappearance of tlic 
rash occurred 

Wlicn an additional 8 cases were tested witli convalescent 
scarlet fever scrum 7 posibve rcacbons out of 8 were obtained 

Normal scrum was tlien compared wtli scrum from conva- 
lescent scarlet fever pabents m tlie fourlli week of tlic disease, 
and gave a higher percentage of positive rcacbons. 

Scrum from definite scarlet fever cases durmg tlic first week 
of tlic disease was injected m 18 cases, normal human scrum being 
employed for a control, with a result of eighteen positive relic- 
tions with the normal human serum and eighteen negative rc- 
.iclions witli the anbscarkabnal scrum, using 1 c c doses 

After carrying a considerable amount of work along this hue 
these 2 men concluded that tliere is present in tlie blood of some 
normal and some cases of scarlet fever scrum a substance wluch, 
wJicn injected intradcnnally, will cause the rash of scarlet fever 
to disappear at the site of injection, as was firet pointed out by 
Sthiiltre and Charlton 

Present-day Studies — In 1919 IJoclie?,’' Avery, and Laiisficlil 
<lt,\ doped a technic of di/Tcrcntiation of biologic types of Strtj)- 
tococcus hcmolytii us This test led to the re-e\amination of the 
type of streptococcus associated with scarlet fever and tiny -it- 
Icmptcd to produce scarlet fever in animals Thej' succeeded 
in producing a condition in gumea-iiigs that resembled scarlet 
fever The .snimals de\ eloped fm cr, leukocj'losis, loss of weight, 
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and on the second and third days showed a transient hj'perenuc 
flush, and on the eighth to the twelfth days more or less general 
desquamation, most conspicuousty on the pads of the feet 

Li \Tew of the sunilanty to scarlet fe\ er of this symptom- 
complex produced in gumea-pigs thej*^ immunized a horse, and 
produced the Dochez antistreptococcal serum that was tested 
out later by' Frances Blahe 

Blake® worked with Lymch m testing out the Dochez serum 
Th^' started out with two ideas m new, first, to prove that the 
local blanching described by Schultz and Charlton could be 
demonstrated with Dochez serum They used 0 5 to 1 c c of 
this serum in a series of cases and got practically* the same re- 
sults as had been described by' Schultz and Charlton They' 
then set out to endeai or to prove the therapeutic value of Do- 
chez’ serum using large doses 

They treated 1907 cases of scarlet fever in Xew Haven from 
January 1 to July 1, 1924, and there were only two deaths, and 
one of these cases occurred in Blake’s senes of 13 cases 

They' found that uhen the serum was given early m the dis- 
ease there was a defimte fading of the rash apparent within 
twenty-four hours, and that there was an impro\ement m the 
toMc symptoms, so that the antitoxin was said to remove the 
toxic element of the disease, mduding the rash 

Their senes of cases were too small to defimtely' estabhsh the 
X alue of this serum, but they concluded from this small senes of 
cases Dochez’s antiscarlatinal serum had shown that it was a 

X aluable therapeutic agent in the treatment of scarlet fex'er 

In 1923 and 1924 w e hax e the results of Danger’s® expenments 
who worked in a scarlet fex er epidemic in Brum 

He used a serum from scarlet fex er patients, and admimstered 
this serum m amounts x aiying from 30 to 70 c c accordmg to 
the age of the patient and the sexenty' of the disease Forty 
cases were treated with this scrum, at least 5 of these were 
sex ere toxic cases of scarlet lexer The injection of this serum 

XI as made in different stages of the disease In all the cases 
benefiaal effects were exndent in a short time Besides tlie fa- 
xorablc effects on the temperature the serum exerted a fax'or- 
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able effect on the general symptoms Behnous children a few 
hours after the mjection went into a deep sleep from whidi most 
of them arose greatly refredicd Likewise the effects on the 
circulation of the blood, the decrease of the pulse frequency, 
and disappearance of cyanosis of the e\anthem were clearly 
observed The development, intensity, and duration of the 
exanthem was umnfluenced by the serum treatment, this is in 
accord with the results reported by Bode 

Langer as well as Bode found that often injection of more than 
half of all cases after the critical defen'escence proceeded fever 
free throughout the penod of convalescence, and any comphea- 
tion took a very hght course 

In e-qilainmg tJie action of the serum he suggested that it 
was due to a specific effect of the serum, furthermore, he beheved 
that its use is indicated m severe toxic scarlet fever 

Lastly we come to the latest work upon the subject of scarlet 
fever which has been carried out by tlie Dicks.“ 

Up until tlie recent works of the Dicks scarlet fever had not 
been successfully produced arbfiaally Many attempts had been 
made along this hne which, if results had been satisfactory, 
would have settled the etiology of scarlet fever, however, we see 
that a real production of experimental scarlet fever remained the 
essential step in determining the etiology of the disease 

In order to learn if it were possible to obtam an acceptable 
scarlet fever in laboratory animals, they were inoculated m the 
throat subcutaneously, mtrapentoneally, and intravenously 
with fresh blood-serum, blood-plasma, whole blood, tliroat 
mucous, and unnary sediment from early cases of scarlet fever, 
and macerated skin scales from desquamating cases They were 
inoculated with ground tonsils, lymph-glands, and spleens ob- 
tained as soon as possible after death It was reasonable to 
beheve that in some of the inoculations each speaes of animal 
used had received material contaimng the specific orgamsm of 
scarlet fever The negative results of these experunents led them 
to conclude that laboratory ammals are comparatively insus- 
ceptible, and that it would be necessary to use human volun- 
teers for the production of experimental scarlet fever 
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Before attempting the human eicpenments thqr attempted 
to determme by means of immune reactions where m the body 
of scarlet fever patients the specific organism existed in the 
greatest abundance The results of their bacteriologic exanuna- 
tions and immune reactions mdicated that the specific organism 
of scarlet fe^ cr was present in throat mucus, but was not pres- 
ent m the blood, of the earty uncomphcated cases as was thought 
by some 

After find in g that the organism was m the throat, the next 
step was to find out if it was a filtrable virus Th^"- selected 
volunteers of an mteUigent type who could give a full personal 
and familj' history and had spent their childhood m rural dis- 
tncts or in homes where an ordmaiy attack of scarlet fever 
would probably ha^ e been recognized 

In this senes they obtamed a case of tj'pical scarlet fever by 
inoculatmg with a pure culture of hemotytic streptococcus iso- 
lated from a lesion on the finger of a nurse who acquired the dis- 
ease while canng for a convalescent scarlet fever patient This 
was the first case of scarlet fever produced experimentally by the 
inoculation of a pure culture of any orgamsm It was reported 
October 6, 1924 

Since the greatest difloiculty m determmation of the etiology 
of scarlet fever has now been ov ercome, thiy next attempted to 
prov e whether or not it nas caused by a filtrable vdrus 

A second group of volimteeis vere moculated with a culture 
of the same organism after it had been passed through a Berke- 
fdd filter These volunteers remained well After two wedcs 
had elapsed, and they v ere still wdl, they were inoculated with 
unfiltered cultures Fort^'-eight hours later one of them de- 
V doped scarlet fev’er, which funushed further evndence to prove 
that scarlet fever was not produced by a filtrable virus, but by 
the hemolytic streptococcus itsdf 

At this time thej* also prowd the value of the culture of the 
orgamsm in determimng the susceptibility of the individual to 
scarlet fever Thqr did this ly carrymg out the stm tests on 
volunteers until th<y obtamed a negative and a positive one 
They took these two and were able to produce experimental 
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scarlet fever in the one with the positive skin test, and ivere un- 
able to produce it in the one with the negative skin test 

The hemolytic streptococcus used in their experiments had 
now fulfilled all the requirements of Koch’s laws, and the con- 
clusion that it IS the cause of scarlet fever was justified 

The proof that the positive skm reactions in persons who had 
not had scarlet fever were not due to foreign protein in the cul- 
ture was shown by negative results on intradermal injections of 
undiluted sterile culture-media 

Further evidence of the specific relation of this test to scarlet 
fever was offered by the followng experiment 

A mixture of equal volumes of the filtrate with convalescent 
scarlet fever sera were inoculated, 2 c c being used Control 
mixtures of salt solution and filtrate were also inoculated Skin 
tests were made with the two mixtures in persons who had pre- 
viously shown positive reactions At the end of twenty-four 
hours the tests with sera mixtures were negative, while those in 
which salt solution had been used mixed with the filtrate were 
positive 

These results mdicated that the blood of convalescent scarlet 
fever patients contains a substance capable of inhibiting the ac- 
tion of the filtrate on the skin 

Persons with positive skm tests were then given conva- 
lescent scarlet fever serum by intramuscular mjections Skin 
tests made after this passive immunization were negative 

As a result of their observations the Dicks have produced 
an antistreptococcal serum for treatment of scarlet fever pa- 
tients 

Techmc of Dick’s Test — This test is sunilar to that of 
Schick, 1/10 c c of the diluted toxin is mjected intradermally 
on the nght forearm for the test, and a similar amount of the 
heated toxin on the left forearm for the control 

There are four different reactions that can be distinguished 
with the test and the control test There is a positive, a nega- 
tive, a pseudoreaction, and a positive combined reaction These 
reactions very closely resemble the reactions noted with the 
Schick test 
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To make the readin g of the Dick reaction more accurate and 
to aA Old the confusion that is very likel}' to anse in the inter- 
pretation between the positive and pseudoreactions Dick strongly 
recommends a control test with to^on that has been heated m a 
prehmmarj’ dilution of 1 100 and m a final dilution of 1 1000 
in a water bottle at a boihng temperature for one hour This 
heated toxin, as stated above, is injected mto the left forearm 
as a control 

If the skin tests are positive, actix e immunization with scarlet 
fe\er toxin is adxnsed The amount is most convemently in- 
creased bv the skm test dose, the quantity injected representing 
100 and 250 skm doses for children under tn eh e years, and 100, 
250, and 500 skin test doses for persons oxer tnelxe 3 ears of 
age The injections are gixen one week apart The immumty 
results as shorni b}- the Dick test seem to be encouraging A 
large proportion of the selected indixnduals show a pseudoreac- 
tion, mdicating the necessity of adding the control test to the 
Dick test in checking upon the immumty results with scarlet 
fex er toxin 

As a therapeutic agent the serum is used in doses ranging 
from about 40 to 100 c c rntramuscularlj' Dr Jones, of Chant} 
Hospital has used it in this manner and has failed to get the re- 
sults claimed b}’ the Dicks Hoxvex-er, this ma}’ be due to the 
fact that the true Dick serum is not on the market as 3'et, and 
Dr Jones used the serum that is put out bx" one of the drug 
houses and which is supposed to be one of the same strain of 
streptococa as the true Dicks’ serum 

Summary — Often rexiewmg the hterature upon the subject 
It seems to me that the Dicks hax e probabty completed the work 
u hich x\ as begun by Alormorek in 1895 The}' hax e isolated an 
organism from an undoubted case of scarlet fexer, haxing in- 
oculated the organism into human xolunteer subjects, repro- 
ducing in them all the signs and ^'mptoms of scarlet fex'er, and 
hax e recox ercd the organism again This fulfils all the exacting 
postulates of Koch Thex haxe recox ered from filtrates of the 
organism a poison the principle of which, when injected into men, 
induces a quantitatix e and quahtatix e reaction indicatix e of the 
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susceptibility of scarlet fever They have produced immunity or 
a very deaded degree of tolerance to infection with the scarlet 
fever microbe with properly graduated injections of this poison 
Conclusion. — ^If tins recent work of the Dicks can be cor- 
roborated by competent investigators it appears to me that we 
now have the long-hoped-for, specific treatment for the disease 
scarlet fever 
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This is a complete and practical treatise designed for speaal- 
ist, practitioner, surgeon and student— ft book that \nll be 
used in the office, hospital and pnvatc home, dependmg 
upon the nature of the medical or singical treatment or 
operation mdicated. It covers everj angle— history, etiol- 
ogy, pathologj’, symptomatology, diagnosis, treatment and 
postoperative care It has a full dnpter on anesthesia 
— general, local and regional It goes into detail regarding 
postoperative treatment— a very important part of the 
management to insure the best end-resnlts 

Office ircatn etii is emphasized throughout the book There 
arc pages and pages of purely medical and non-surgical 
treatment. Constipation, auto-intoxication, obstipation 
mth intestinal stasis, iecci\e unusual consideration. The 
use of fluoroscopy and radiographs m the study of diseases 
of the gastro-mtestmal tract are not overlooked Physio- 
therapy m all Its divisions is accorded a full discussion 

The phj"sical appearance of the three volumes is distinctly 
different from anj’thing that has heretofore appeared in 
medical literature The tj-pe is unusually clear and ex- 
tremely easy to read The page is purposely large so as to 
permit the reproduction of the magnificent original pictures 
on a large scale Each volume is bound so that it will he 
open flat at any page. The set comes in an attractive red 
moire box. 
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